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SIRVIS-CONPOR PACKS IN A BIG PUSH 


) 


Got a high pressure problem? Maybe we can help. 


Chicago Rawhide's Conpor impregnated Sirvis leather en | au ala hen’ Gs. TR hes "St. 
packings are doing an outstanding job at pressures up = Elgin, Ill. P. 

to 10,000 psi. They are insoluble in most hydraulic 
fluids and are compatible with a wide range of other 
oils, solvents and gases. Sirvis-Conpor packings do not 


‘ 


score cylinders, do not “‘chatter.”” The impregnations 
have no true melting point and will operate from as 
high as 225° down to —65° F. Sirvis-Conpor packings 
have high tensile strength, excellent resiliency, and LOr m 
operate without undesirable leakage. No other sealing 

material combines these advantages with long service CONTROLLED POROSITY 
life at such low cost. Let C/R engineers show you how SIRVIS MECHANICAL LEATHER 





to solve your hydraulic and pneumatic sealing problems 
with Sirvis-Conpor packings. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenue  simvis DIVISION Chicago 22, Illinois 


Other C/R products 
Ou Seats: Shaft and end face seals for all types of lubricant retention and dirt exclusion e Sirvene: (Synthetic rubber) diaphragms, boots, 
gaskets, and similar parts for critical operating conditions e Sinvis: Mechanical leather packings and related products. 








= MANUFACTURE of flywheel ring gears 


poses special problems. Sectional thickness is usually 


less than three-quarters of an inch. To withstand the 
impact force of the starter pinion, the gear teeth must 
be hard. But the gear body itself should be unhardened 
so that it will conform tightly to the flywheel, and 


tt 


give” under the stress that might snap a brittle gear. 


Note how DOUBLE DIAMONDS are made to be thin, 
tough, "tender-hearted." The above photo of a gear 
twisted into a pretzel shape graphically demonstrates 


ductility. The sketch at right shows three important 


DUCTILE BODY 
ROCKWELL “C” 16-20 


THIN: 
TOUGH: 


,..and 
"tender-hearted" 


ROCKWELL C 48-55 
AT PITCH LUNE 


ROCKWELL 

“C” 4O MN. 

At ROOT 
SHADED AREA 1S 

HARDENED WORKING SURFACE 


areas: the wide and deep hardness pattern, the generous 
area of transition, and the ductile body. These extremes 
are achieved in DOUBLE DIAMOND Flywheel Ring 
Gears by controlled selective heat treatment—all es- 
sential to flywheel ring gears that provide the best 


possible performance. 


Our Engineering Department will be glad to make 
constructive suggestions on the design of flywheel ring 
gears, or on the many other types in which we special- 
ize. Write, phone or wire— depending on the urgency 


of your need. 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 
GEAR-MAKERS TO LEADING MANUFACTURERS 


QO 
Automotive (rear Works. inc. 


ESTABLISHED IN 1914 


RICHMOND, INDIANA 





SAVES MONEY BY USING 


Revere Extruded Shapes 


PROBABLY YOU CAN TOO! 


Overload device, OD-2, made 
by I-T-E Circuit Breaker Com- 
pony, 19th & Hamilton Sts., 
Philadelphia, Pa., using Revere 
Copper Extruded Shapes. 


Actuating mechanism, showing 
overload coil brazed to two 
Revere Extruded Shapes. 


Here is a photograph of the I-T-E Dual Selective 
Overcurrent Trip, an air circuit breaker part. It con- 
tains two Revere Extruded Shapes, in copper. In the 
detail view, the beveled shape at the top is furnished 
in Free-Cutting Copper, to speed up the drilling and 
tapping of the holes. The piece below it was origi- 
nally milled from rectangular copper bar, 1 x 2 
inches. The bar weighed 7% lbs per foot, and 1.8 Ib 
of scrap per foot was generated in machining it to the 
angular form shown. The company then switched to 
a Revere Extruded Shape, weighing a little less than 
6 lbs per foot. Though the shape inevitably costs 
more per pound than the bar, the reduction in weight 
was sufficient to save almost 44¢ per foot over the 
bar, and of course additional savings were realized 
in reduced machining time and in scrap handling. 
Production also was speeded up. This is an outstand- 
ing example of the economies offered by shapes. 


Look into extruded shapes, in copper and copper- 
base alloys, and aluminum alloys. The nearest Revere 
Sales Office will be glad to explore the subject with you. 


? 
- 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, IlL.; Detroit, 
Mich.; Los Angeles and Riverside, Calif.; New Bed- 
ford, Mass.; Rome, N.Y. Sales Offices in 
Principal Cities; Distribu- 

tors Everywhere. 
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DECEMBER 1955 Vol. 26 No. 13 The McGraw-Hill Magazine of Design Engineering 


Electrohydraulics in Machine Tools ix. AM 


Electric nerves and hydraulic muscles provide simple solubions to many machine tool 
problems; two-part article based on design approach of a leading German tool build 


Harness Wiring Design T Jerry Blevins 135 
How to use forming boards for bauen la vouts; svstems for identifying wires, groups 
and cables; protection of wiring and components; insulation and installation 


Product Designs 
Torsion bar suspension for fatigue tester; dual compressor served by one rotor; 
improved brakes in new Chrysler; washer and dryer in one unit; inertia load utilized 
in bearing tester; roller crawler track reduces sliding resistance; miniature flanged ball 
bearings cut costs; sintered nvlon for drawer slides 


Multiple-Die Forgings 
New technique extends size range of forgings ma 
data on tolerances, properties, cost and delivery 


le on existing 


Zinc Coatings for Protecting Steel... Ernest V 
l'vpes of metallic coatings; electrochemical advantages of zinc; characteristics of hot 
dip galvanizing, electroplated coatings, metallizing and sherardizing methods 


Calculating Rocking Response of Vibration-lsolated Equipment....w ww * 
Behavior of equipment capable of rocking motion in two degrees of freedom; influ 
ence of type of force and duration on displacement and velocity 


Quick-Disconnect and Self-Sealing Couplings for Fluid Applications . 


Seven basic methods for fluid lines requiring frequent separation 


Fabricating Ultra-High Strength Steel... John Dietz and L. H. McCreery 
Specifications for heat-treatment, plating and machining of SAE 4340;physical proper 
ties in service; check list for evaluating applicability. 


Producibility Check List .......-Roland Laveen 


Basic principles; practical cost and weight reducers; - balancing cost end performance 


Fillers and Reinforcements for Molded Plastics....................... George Lubin 
Types of fibers and powders; influence on properties, surface finish, shri inkage; effect 
of thixotrophy on molding requirements, control of gel time. 


Comparison of Six Lubrication Methods Beno Sternlicht 


Advantages and limitations of current methods of fluid lubrication for rotating shafts. 


Product Development—The Project Engineer's Place................... Louis Scheib 
Responsibility and authority of the Project Engineer; progress chart from problem 
analysis to manufacture. 

Safety in D-C Motor Controls `. C. Beeman and R. H. Kantner 
Types of relays to use in preventing injury to personnel, mechanical damage to 


machines, and fire from arcing or motor overheating. 


Design of Toothed Mechanical Components. „s... L. N. Canick 
Procedure for designing clutches and detents to transmit a given torque. 


Capacity of Gear Pumps and Motors...................... ^. E. Maine 
INDEX TO VOLUME 26 FOLLOWS PAGE 210 


DEVELOPMENTS TO WATCH... COMING EVENTS SANS, SOUCI 
DESIGN PERSPECTIVES NEW COMPONENTS AND MATERIALS... .2 ENGINEERING ABSTRACTS . 
EDITORIALS L CATALOGS AND BULLETINS NEW BOOKS 


TECHNICAL NEWS 


Number of copies printed this issue 35,568 





New MALLORY Motor Starting Capacitors 
are Smaller Than Ever 


Mallory AC Motor Starting Capacitors are now avail- 


able in a new design that further increases the capaci- 
tance that can be built into standard case sizes. In many 
instances, the ratings you need can be supplied in the 
next smaller case. This improved compactness saves 
mounting space . . . lets you place the starting capacitor 


in locations that may have been impractical before. 


This latest development, the product of Mallory’s con- 
tinuing research in capacitor design and production, 
increases the maximum capacitance for a given case 
size by as much as 55%. Actual recommendations, of 
course, must be based on the duty cycle encountered 
in your specific application, in order to assure ample 
heat dissipation. 


The new line offers the performance features which 
have made Mallory the leading choice of motor manu- 
facturers for air conditioners, refrigerators, washers and 
other motor-driven appliances: 


Serving Industry with These Products: 
Electromechanical —Resistors *« Switches * Television Tuners * Vibrators 
Electrochemical — Capacitors * Rectifiers * Mercury Batteries 


Metallurgical — Contacts + Special Metals and Ceramics +e Welding Materials 


SUPERIOR LIFE EXPECTANCY even at elevated tem- 
peratures and voltages. 

PRECISE CAPACITY TOLERANCES for high starting 
torque and uniform cut-out timing. 

EFFECTIVE HUMIDITY PROTECTION by a rugged plas- 
tic case. 

QUICK, RATTLE-PROOF MOUNTING. 

Write or call Mallory today for the latest technical 
data, and for a consultation by a Mallory capacitor 
engineer on your specific application. 


Mallory 
Motor Running Capacitors 
Can Cut Your Costs 


Through the use of a new internal design, Mallory now 
offers motor running eean in popular ratings at sub- 
stantially lower price than similar ratings in other style 
containers ... and at the same high standards of quality 
and performance. Units are rated for continuous duty 
up to 75? €. 


INDIANAPOLIS 6, INDIANA 
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THIS MONTH'S COVER 


Too large for a single-die forging, even in this 
16.500-ton press at the Bridgeport Brass plant at 
Adrain, Mich., the aluminum alloy wing spar 
shown is produced by a multiple-die technique 
described in the article starting on page 154. 
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Developments 
To Watch 


A TOOL LIFE OF MORE THAN 25 to 1 


. Over carbides is predicted for a new cemented oxide tool 
material developed by the Carboloy Dept. of General Electric, 
Detroit 32, Michigan. Presently used with mechanical holders, 
tips of the material will machine materials such as 1045 and 
softer steels, in addition to 4340 type, and nickel-chrome-moh 
steels with Brinell hardnesses up to 300. On 1045 steel, finishing 
cuts were taken at 2000 sfpm. The new material has a transverse 
rupture strength of 80,000 to 100,000 psi, a density of 4.10 to 4.20, 
a hardness of 93 to 94 Rockwell A, and has very good resistance 
to oxidation. The cemented oxide material is the first one to 
be developed by Carboloy’s program aimed at developing materials 
of the ceramic group for cutting tools. 


MASS PRODUCED VHF TRANSISTORS 


using the diffused base transistor technique, are about one 
year away, according to Motorola, Inc., who now has a pilot 
production line in operation at its Phoenix, Ariz. research labora- 
tories. With a frequency range up to 1000 megacycles, compared 
to 400 kilocycles of present transistors, this move is expected to 
greatly increase the use of transistors in radios, television sets, 
military equipment such as guided missiles, and communication 
equipment of all kinds. Motorola expects that by 1958 or 1959 
cost might be reduced to a point where it would be possible to 
replace vacuum tubes with transistors in consumer products. Pre 
sently, manufacturers’ production cost for low frequency transistors 
is more than twice that for vacuum tubes. The diffused base tran 
sistor was originally developed by Bell ‘Telephone Laboratories. 


NEW RECORDER UNAFFECTED BY SHOCK . 


. . and vibration, also is claimed to be practically inertialess. 
The device was developed at the U. S. Naval Material Lab., 
Brooklyn, N. Y., and uses an electron beam for writing on electro- 
graphic paper. The heart of the system is a specially designed 
cathode ray tube which has an internal array of targets over which 
the electron beam is swept in accordance with the signal to be 
recorded. The targets are connected to a corresponding set of 
external stylii which are in contact with moving high-sensitivity 
electro-graphic paper on which the signal is recorded permanently. 


ALKYD RESIN WITH IMPROVED COLOR RETENTION .... 


.... and hardness, has been developed by Rohm & Haas Co., 
Resinous Products Div., Washington Square, Philadelphia 5, Pa. 
for white enamels produced at high baking schedules, or used at 
high temperatures. In addition, enamels made with the new 

(continued on page 7) 





IN THE Ve 
BARKSDALE 
9612 


PRESSURE 
SWITCH 


THESE FEATURES 


HAVE BEEN ADDED WE DON'T USE 


LONG, LONG SERVICE LIFE UNSEALED PISTONS 


^ 


They last MILLIONS of cycles which makes pres- 


without maintenance because of sure switch critical 


simplicity & rugged construction. to dirt. 
ACCORDION © 
DIAPHRAGMS 


which makes pres- 
=D sure switch critical 
to vibration. 


PROOF PRESSURES TO 
7000 P.S.I. 


and actuation as low as 15 P.S.I. 


LINKAGES 
and BEARINGS 


o which, as they 
MS wear, cause settings 
to drift. 
OPERATE IN ANY POSITION — s 
which requires that 
C. the pressure switch 
ens" be mounted abso- 


lutely vertical, and 
makes it very crit- 
ical to vibration. 


VALVES 


PRESSURE SWITCH DIVISION 


-- 296 REPEAT ACCURACY 


because of honed piston bore 


and direct switch action. 


and are less expensive to install, 
because only one pipe is needed 
—since the piston is sealed there 
is no drainpipe as on unsealed 


pistons. 


5125 Alcoa Avenue, Los Angeles 58, California 


Send Complete 9612 Literature and Operating Data 


a 
COMPANY 


ADDRESS 
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it s NEW and it's NEWS! 


EAL" 4-WAY VALVE 


FOR 250 P. $. I. AIR 


$4 $50 
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For years Barksdale Valves have provided a standard line 
of "Shear-Seal" valves for 2000 and 4000 p.s.i. air service, which 
no other standard valve can handle. 

Then it is news when this highly efficient valve principle 
becomes available for the shop air service range at a very com- 
petitive price. The performance and internal construction of this 
popular model resembles closely that of its older, more powerful 
brothers. Automatic tooling for mass production has resulted in 
considerable savings in unit cost which are passed along to the user 
in the form of a high quality valve at this low list price. A twelve 
page booklet explaining the "Shear-Seal" principle in detail is 
yours for the asking. A number of convenience features have been 
incorporated in the design to take the strain out of plumbing or 
mounting. For example, any port can be used as the pressure inlet. 
A sturdy mounting bracket that can be turned where you want it 
comes as a “no charge” accessory. For the complete story, write for 
literature 2801. 


*$18.50 is the list price for the 14 inch port size and $19.50 for 
the ¥% inch, less the usual quantity and trade discounts. 


BARKSDALE 
VALVES 


5125 Alcoa Ave., Los Angeles 58, Calif. 


[] Please send the "Shear-Seal" booklet? 

[J Please send 2801 literature 
DEUM LA nnnm iind mE RN 
COMPANY 
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QE. emp dimit dn STATE 


[Lodi d im | 


["—M"TITTTTTPPII- 


Product Engineering — December, 1955 





Developments to Watch 


resin, called Duraplex ND-76, will have good resistance to alkalis and household 
soaps. Comparing it with formulations using current high quality alkyd resins, 
Rohm & Haas says that enamels made with its new resin shows: a Tukon hardness 
50 to 100 per cent better (baking temp. 200-300 F); gloss retention 150 per cent 
better, and whiteness retention 100 per cent higher on photovolt comparato: 
(after 16 hr exposure to 400 F.) The new resin is compatible with urea, melamine 
tiazine resins, and in most proportions with nitrocellulose, cellulose acetate but 
rate, and some silicone alkyds. 


AN INDUSTRIAL ULTRASONIC FLOWMETER ... . 


. will measure either mass or volume flow of almost any fluid regardless of 
its electrical conductivity, and without being affected by any accompanying 
variables. The pressure drop is practically zero, and built into a short pipe section 
it has no restrictions or moving parts to obstruct flow or cause clogging. ‘The rate 
of volume flow is measured by two transducers, each of which transmits and 
receives controlled energy pulses across the pipe section. One is diagonally 
upstream, and the other diagonally downstream—sensing the difference in th« 
number of pulses received. An increasing flow rate increases the number of down 
stream pulses and decreases the number of upstream pulses. The repetition rate 
of these pulses cancels out the sonic velocity, leaving only the difference in repeti 
tion rate which is proportional to flow velocity. The effect of temperature, density, 
pressure variations, viscosity, bubbles, solids in suspension are eliminated. Manu 
facturer is Fischer & Porter Co., Hatboro 35, Pa. 


D-C ARMORED MOTORS FOR HEAVY DUTY APPLICATION .... 


. are coming out of General Electric Co.’s production lines with a new class H 
insulation, and with no increase in price. Heretofore, class H insulation appeared 
on motors only on special order and at an increase in price. The insulation, which 
also includes a new silicone finish, will take temperature of 180 C, and has been 
used on the field coils, armature coils, and the main area of the armature insulation 
Class H insulation consists of mica, fiberglass, asbestos, and other inorganic 
materials, with binding substances of silicone compounds. 


DEPOSITING CHROMIUM DIRECTLY ON ALUMINUM . 


. and other light alloys is possible with a process developed by Fescol Ltd., 
Springbank Works, North Road, London, N. 7, England. The process differs from 
others in that the chromium or nickel coat does not need an undercoat of a 
second metal, and has received British Ministry of Supply approval for use on 
aluminum and aluminum alloys used in the construction of airplanes and their 
equipment. The range of application will be extended. 


FLUXLESS ALUMINUM SOLDER AND DRY BEARING METAL .... 


is the combination of material derived from a blend of 87 per cent zinc, 
5 per cent aluminum, 3 per cent tin, and 5 per cent lead. These elements while 
in initial molten state are cleaned and homogenized with muriatic acid at a foundry 
temperature of 1500 F. To work with the explosive acid at this temperature, the 
manufacturers, Chemalloy Electronics Corp., Santee, Calif., impregnated a porous 
carrier with the acid and added it to the molten metals in a common crucible. This 


(Continued on page 9 
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When you want close quality control, 


you use Bonderite under the paint. 


“GOLD STANDARD” 
PANELS are Bonderized 
Parker’s Customer Service 
lab prepares Bonderite- 
treated panels, used as the 
standard of comparison by 
manufacturers and paint 
companies. We have shipped 
about 400,000 in the last 12 

months. 


PARKE 


BONDERITE 


corrosion resistont 


BONDERITE and BONDERLUBE PARCO COMPOUND 


aids in cold forming 
paint base of metals 


@ The test panels in the plant lab- 
oratory tell the story: Bonderite in 
the finish line is the quality control 
engineer’s friend. Performance 
standards are more easily maintained. 
And when standards are maintained 
in the plant, product performance in 
the field will please your customers. 

The secret of Bonderite’s uniform 
results begins in Parker manufactur- 
ing plants, where each lot of chemi- 
cal is numbered and tested. A sample 


PARCO LUBRITE 


rust resistant 
surfaces 


wear resistant for friction 


Product Engineering 


is kept permanently. Operating pro- 
cedures for processing are simple, 
easily followed, easily checked. Long 
experience has smoothed out all the 
kinks! 

Take the most positive way to con- 
trol quality and assure finest paint 
finish, durability and appearance— 
use Bonderite. 


*Bonderite, Bonderlube, Parco, Parco Lubrite, 
Parker Pre-Namel—Reg. U.S. Pat. Off 


RUST PROOF COMPANY 
2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


TROPICAL 
heavy duty maintenance 
paints since 1883 
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Developments to Watch 


SYNTHETIC MICA IS M¢ 


FURTHER PRICE REDUC 


AND IN ADDITION .... 


resulted in many small reactions instead of a heavy explosion. The carrier rises to 
the surface and is skimmed off. The metal melts at 600 F, has withstood a 20 per 
cent salt spray test for over 300 hr, and needs no lubrication when used as a 
bearing. It may be used to either solder or weld. 


JRE THAN A SUBSTITUTE .... 


. . . . for natural mica—particularly at very high temperatures (2000 F), where 
natural mica is ineffective (top range 1000-1500 F). The first batch produced by the 
newly formed Synthetic Mica Corp., a subsidiary of the Mycalex Corp. of America, 
Clifton, N. J., was termed very satisfactory, although crystal size is a present 
limitation. However, its high temperature resistance and ability to bond itself 
may offer a solution to the problem. With this process it will be possible to 
recrystallize the mica crystals under heat and pressure to form a larger single piece 
without the use of a binder. As a result of this process, the company expects to 
get a high temperature capacitor synthetic mica dielectric. Also, by synthesizing 
mica, its properties can be controlled to suit various applications. Reduced to a 
powder, it can be cold-pressed and subsequently hot-pressed to form a dense 
100 per cent synthetic mica ceramic. 


TIONS OF TITANIUM SPONGE .... 


. and improved quality specifications for top grade material have been 
announced by the duPont Company. Grade A-l sponge is down from $3.95 to 
$3.75 a pound; grade A-2 from $3.50 to $3.25; and grade A-2 fines, from $3.00 to 
$2.75. This is the fourth price reduction (from a high of $5.00) in less than four 
years. Improvements in the quality of grade A-1 sponge include specifications 
calling for a lowering of the Brinell Hardness Number to a maximum of 125. 


. .  « Increased use of dual exhaust systems on cars is causing a booming market 
in the muffler, and tailpipe industry; an even better replacement market is helped 
by the increase in city driving, which cuts muffler life by 25 per cent . . . By using 
reinforced plastic, Gisholt Machine Co., Madison, Wisc., is saving 30 per cent 
of the cost of housing parts for its new vertical automatic lathe; total weight is 
37 Ib, compared to 300 Ib with cast iron, or 120 Ib in aluminum. . . . Convair 
Div., of General Dynamics Corp., has shown $650,000 worth of faith in titanium 
by buying titanium bolts totaling that amount; made by Standard Pressed Steel 
Co., the bolts will be fabricated from a 4 per cent aluminum and 4 per cent 
manganese alloy of titanium and will range in size from No. 10 to % in. in dia. 
. . » Owens-Illinois Glass Co. has a new hydrous calcium silicate insulating material 
that will withstand temperatures of 1800 F; available for pipe sizes from V5 to 39 in., 
and in thicknesses up to 3 in. . . . An automatic watch regulator changes the 
rate of the watch each time the hand setting is adjusted, but onlv if the change 
is less than 5 min; device does not function if watch stops and hands must be 
moved several hours. Currently used in many automobile clocks. . . . Base 
metals including zinc, brass, copper, aluminum, or steel are now available in 
the form of pre-finished strip for the fabrication of miscellaneous parts such as 
automotive trim and moldings, electrical appliances and heater parts, ornaments 
and badges, toys, display stands, washing machine parts, store parts and many other 
items. These finishes may be nickel or chrome plate, lacquers or enamels. ‘These 
pre-finished materials can be stamped, formed or drawn, soldered, welded and 
etched. Rolled on designs to obtain embossed patterns may be added. 
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Armco 1/-7 PH Stainless Rates 
Tops at 300-800 F on 


STRENGTH-WEIGHT BASIS 


Guided Missile pressure-booster tank of Armco 17-7 PH is tested at 3500 psi 
pressure—a calculated average stress of 169,000 psi. This metal also is used 
for fuel tanks, to contain red or white fuming nitric acids and other oxidizers. 





On a strength-weight basis, Armco 17-7 PH Stainless Steel 





develop its high mechanical properties. 


is unexcelled for service at temperatures of 300 to 800 Armco 17-7 PH is supplied in sheets, strip, plates, bars, 
degrees F. In this temperature range, Armco 17-7 PH has angles and wire. 
these pound-for-pound characteristics in comparison with For complete data, just fill out and mail the coupon. 


ae ys) " - snb aama 
*UNSURPASSED SHORT-TIME TENSILE STRENGTH 
*SUPERIOR SHORT-TIME YIELD STRENGTH 


*HIGHER STRESS-TO-RUPTURE STRENGTH 
*HIGHER CREEP STRENGTH 


Armco Steel Corporation, 1525 Curtis Street, Middletown, Ohio 
Tell me why Armco 17-7 PH is unexcelled on a strength-weight 
basis for service at 300 to 800 degrees F. 








Name " bá ivi eim — 
Yet Armco 17-7 PH is not a costly metal. It is well within x 
. ; . . e Firm: - » i 
the stainless steel price range. Besides having fine corro- 
sion resistance, it is readily fabricated and welded in ELEC I ou cl 
the soft condition—draws and forms much like 18-8 stain- 
less steel. After fabrication, it takes only a low-tempera- City Zone n suuni di qpuss 





pou 


ture double heat treatment at 1400 F plus 1050 F to 


ARMCO STEEL CORPORATION 1525 CURTIS ST., MIDDLETOWN, OHIO 


^" SPECIAL. STEEL 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL PRODUCTS, INC. 






Ww 








* THE ARMCO INTERNATIONAL CORPORATION 
10 
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whew you plan your product... 


make sure of 


make and break with 


STEVENS TYPE M 
THERMOSTATS 


Stevens makes the largest line of bimetal thermostats 


STANDARD 


in the industry. So if you call in Stevens application 
engineers while your product is still in the planning 
stage, they'll show your designers how to capitalize 
on the cost and delivery advantages of using a regular 
production-line Stevens thermostat to satisfy your 
special performance requirements. 

For example, Stevens Type M* bimetal disc thermo- 
stats shown are regular production used in such diverse 
products as appliances, fans, electronic and avionic 

HERMETICALLY SEALED devices, thermal timers, and instruments. 

Engineered for compactness and lightness, they 
give quick make and break close temperature 
control ,. . reduce contact arcing assure positive 
On and Off. 

So for better performance 
longer life . . . lower manufacturing 
costs — check with Stevens first.. A call 


or letter will bring our representative 


on the double. 


4.8 


STEVENS 


manufacturing COmpany, inc. 


Mansfield, Ohio 
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WHY ZINC RATES FIRST IN DIE CASTING èe NUMBER 5 OF A SERIES 


ar g 


} 


NY TT YTTEF TU EY Fr VF To TY 


j 
The brand-new Schick “25” electric shaver, com- 
memorating Schick’s Silver Jubilee, not only is 
claimed to be a completely new concept in electric 
shaving, but demonstrates the outstanding results 
of the latest techniques in precision product engi- 
neering. The “business end” of the palm-sized new 
“25” is composed essentially of the four ZINC die 
castings illustrated above. When chro- 
mium plated, these metal components 
contrast beautifully with the gleaming 
white plastic housing. 

The ZINC die castings are shown 
as they are received by Schick from 
the die caster. Not only are all assem- 
bly elements accurately cast, but the 


design. details (note the raised trade 
mark and the recessed lettering on the 


as demanded by SCH ICK 


INCORPORATED 


nameplate) are sharply defined. No machining is 
required and, since the castings are ZINC, stand- 
ard plating procedures are used. The right and left 
hand “whisk-its” (which snap open for easy clean- 
ing) and the shearing head divider are bright 
chrome. The nameplate is finished in a soft silvery 
satin with the recessed lettering painted black to 
provide quick product identification. 
Appearance is just one of many 
considerations which dictate the 
choice of ZINC die castings in prod- 
uct engineering. Send for our bro- 
chure and contact any commercial 
die caster for the answers to your 

particular production problems. 


FOR DIE CASTING ALLOYS 


` 


ne Research was done, the Alloys were developed, and most Die Castings are based on 


ORSE HEAD SPECIAL (v3) ZINC 
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Why the design engineer is ahead 
when specifying 


LINK-BELT Silent Chain 


Ae 

Silent chain driving from a 200-hp, 
1200-rpm motor handles comfortably the 
extreme peak loads of draw bench service. 


Uptwister uses duplex silent chain. Note 
the simplicity of this drive operating 
multiple shafts in a textile mill. 
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No other drive 
does so many 
jobs so well 


n applications involving the transmission of frac- 
I tional or thousands of horsepower, high rotative 
or linear speeds—no other drive can match the 
effectiveness of Link-Belt silent chain. 

You are assured of better than 98% sustained 
efficiency throughout its long life. It is often lower 
in first cost and always lower in ultimate cost—fre- 
quentiy runs for 20 to 30 years with only routine 
attention. Get the full story on Link-Belt silent 
chain. Write for Book 2425, or call your nearby 
Link-Belt office. 


CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chic b 
To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Tiy. 
ing Factory Branch Stores and Distributors in All Principal Cities. Export 
Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrick- 
ville, N.S.W.; South Africa, Springs. Representatives Throughout the 
World. 13.995 
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Never a shutdown fo oil 


this Welsh Plug machine 


FARVAL— 


Studies in 


because Farval’s on the job Ed 


HIS machine drives seven We!sh Plugs 

into the block of a well-kno-w: - tomobile 
engine. Uninterrupted operatiou is essential 
to its smooth performance as part of the auto- 
mated line. 


That's the reason the builder installed Farval 
Centralized Lubrication. These photographs 
were taken before final assembly of the 
machine, to show the extensive, orderly ar- 
rangement of Farval lubricant lines and valve 
manifolds serving 207 vital bearings—failure of 
any one of which would cripple the operation. 


Now in service, the Farval system lubricates 
the machine automatically from the pumping 
station located at the left. It delivers a measured 
amount of oil to each bearing, as often as de- 
sired, while the machine itself is operating. 
Never a shutdown for lubrication! And no 
special oiler is needed. 


Farval Automatic Lubrication is the ideal 
system for automation in any industry. The 
Farval Dualine valve placed at each bearing is 
simple, sure and foolproof—only two moving 
parts, without springs, ball-checks or pinhole 
ports to cause trouble. Its value proved by 
more than 27 years of successful service, Farval 
lubricates millions of industrial bearings. 


Let us send one of our lubrication engineers 
to analyze your plant equipment and help you 
determine how Farval can serve you. Just drop 
us a line. Ask also for Bulletin 26. The Farval 
Corporation, 3279 East 80th Street, Cleveland 
4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial 
Worm Gearing. In Canada: Peacock Brothers Limited. 


T2 


Lubrication 
No. 175 


KEYS TO ADEQUATE LUBRICATION — Wherever you see the 
sign of Farval—the familiar central pumping station, dual lubricant lines 
and valve manifolds—you know a machine is being properly lubricated. 


These photographs of a Welsh Plug Assembly Machine, showing Farval 
lines and valves on both sides, by courtesy of the builder, Sainte Claire 
Tool Company, Detroit, Michigan. 
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BONN DON Yn 


Extruded, Cast, Drawn, Welded and Machined 


... its all magnesium 


Make it with magnesium if it must be light in weight. Mak 


magnesium i you want easter fabrication, too! 


In this ballistics control housing the advantages of magn 
being utilized. Extruded, cast and drawn parts are welded into 
posite unit, then machined and painted. This is common pi 
magnesium provides these same plus values for many. manufact 
who consider it a typical production metal. 


Start your product on its way to better design—and product 
magnesium. Complete engineering and fabrication facilities ar 

able at Dow’s Bay City Division as well as from other fabricators | 
throughout the country. THE BOW CHEMICAL COMPANY, Magnesium Sales 
Department MA 305B, Midland, Michigan. 


you can depend on DOW MAGNESIUM 





TIGHTENING 
FORCE 
100-225 
inch pounds 


ALLENPOINT—Smooth, 
even bearing surface. Deep 
point penetration for maxi- 


mum holding power. 


UNRETOUCHED 
PHOTO 


UNRETOUCHED 
PHOTO 


SERRATED POINT—Shaft 
penetration is slight and 
irregular. Bearing surface 
is spotty and rough. 


Loosen a Set Screw and Look at the Shaft it’s Pressing Against. 


Has The Set Screw Made A Full Circle impression? 


To obtain the maximum resistance to rotation 
and sliding movement, a set screw must bear 
evenly on the shaft. Allenpoint Set Screws repro- 
duce a full circle pattern against their mating 
surface for increased holding power. Even on 
shafts of small diameter you get a full circle 
impression with the smaller cup point of Allen- 
point Set Screws. 


Has The Point Left An Uneven Ridge Around The Indentation? 


The holding power of a set screw will be 
greatly reduced if the bearing surface is rough 
and irregular. Serrated point set screws cut into 
the shaft, raising a chip, removing stock and 
weakening their grip. Allenpoint Set Screws 
press firmly into the shaft and form a smooth, 
deep indentation. The result is holding power 
that tops any other type point. 


WHEN ORDERING THROUGH YOUR LOCAL INDUSTRIAL DISTRIBUTOR, SPECIFY ALLENPOINT SET SCREWS 


For additional information contact your Allen Distributor or write to = 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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now..... 


VEEDER-ROOTAe 


£ 


< 


instant “push-button” 
resetting 


Just press the easy-acting lever on this Quick-Reset Ratchet Counter .. . 

and all 4 figures reset to zero as instantly as though you used a push-button. 
This saves time and speeds work on short machine runs, inspection and many 
other jobs. Counter is compact. . . 2.69” long, 1.44” high, 1.29” wide. 

The 4 white-on-black figures are .166” high. You can order it (Series 1126) 
from stock right now . . . just like scores of other Veeder-Root Counters 

for manual, mechanical and electrical operation in every field from 


electronics to atomics. 


VEEDER-ROOT INCORPORATED | EVERYONE CAN COUNT ON 


HARTFORD 2, CONNECTICUT 


Greenville, S. C. . Chicago 6, IIl. i WV * E D E RR ME P> O oO T 


New York 19, N. Y. . Montreal 2, Canada g 


Offices and Agents in Principal Cities 5 d "THE NAME THAT COUNTS" 
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(555 ELECTRIC 


| 
)- 


G.E. OFFERS SPECIAL SOLUTIONS FOR 
YOUR SPECIAL ELECTRIC-ORIVE PROBLEMS 


i iit. | am. DID YOU KNOW GENERAL ELECTRIC'S SPECIALTY COMPONENT MOTOR DEPARTMENT 
a "a DESIGNS AND BUILDS THOUSANDS OF SPECIAL MOTORS AND GENERATORS TO SOLVE 
SPECIAL ELECTRIC- DRIVE PROBLEMS ON YOUR PRODUCTS? THIS DEPARTMENT'S 
COMPLETE SPECIALTY- MOTOR LINE INCLUDES A WIDE VARIETY OF SMALL 
AC AND DC MOTORS AND GENERATORS, ALTERNATORS, AMPLIDYNES, TACH 
GENERATORS, DYNAMOTORS, AND UNIVERSAL MOTORS. AND THE G-E 
MOTOR ENGINEERS READY TO WORK WITH YOU WILL EXPERTLY MODIFY 
BASIC DESIGNS TO PROVIDE THE CHARACTERISTICS, ENCLOSURE, 
SIZE ANO SHAPE, AND SPECIAL ACCESSORIES YOU 
REQUIRE FOR YOUR PRODUCTS. 


LOW-SPEED AC MOTOR? 


ONLY G.E. OFFERS THIS SYNCHRONOUS INDUCTOR 
MOTOR OPERATING AT LOW SPEED ON !15 OR 230-VOLT 
AC POWER. LIMITLESS USES INCLUDE MOTOR-OPERATED 
VALVES, MACHINE TOOLS, REMOTE-CONTROL SYSTEMS. 
RAPID ACCELERATION, DECELERATION, REVERSING, 
SEALED-IN LUBRICATION FOR LONG LIFE. 
TWO MODELS: 75 RPM, 75 O2-IN.; 1OO RPM, 2 02-IN, 





specialty 


^ gn 


SPECIAL G-E ALTERNATOR 
PUTS PINEAPPLE HARVESTING ON A 


24-HOUR BASIS 


ses SPECIALLY DESIGNED G-E ALTERNATORS —RATED FOR’ 
CONTINUOUS DUTY IN AMBIENT TEMPERATURES UP TO I20'F — NOW PROVIDE = 
POWER FOR FLOODLIGHTS AND SMALL HAND TOOLS ON HUGE PINEAPPLE HARVESTING MACHINES. ^^ 
THIS PERMITS HAWAII'S PINEAPPLE GROWERS TO OPERATE ROUND-THE-CLOCK TO GATHER THE 
FRUIT AT THE PEAK OF PERFECTION. G-E APPLICATION KNOW-HOW” PLUS QUALITY DESIGN 


ANO MANUFACTURE ASSURE LOW MAINTENANCE, MINIMIZE DOWNTIME. 


AVAILABLE: COMPLETE ENGINEERING 
ASSISTANCE FOR YOU / 


HERE'S THE SPECIAL ATTENTION YOUR PROBLEMS GET AT G.E.: | 
i. YOUR LOCAL G-E APPARATUS SALES ENGINEER LEARNS 
ALL ABOUT YOUR NEEDS FROM YOUR DESIGN PEOPLE. 
2. HE CALLS IN A TEAM OF FACTORY ENGINEERS WITH YEARS 
OF MOTOR APPLICATION EXPERIENCE. 3. AT THEIR 
DISPOSAL ARE G. ES COMPLETE DEVELOPMENT AND 
TESTING FACILITIES. 4. IN SHORT ORDER, A SAMPLE G-E 
MOTOR IS READY FOR TESTING ON YOUR PRODUCT. 
FOR THIS COMPLETE HELP, CONTACT YOUR NEARBY G-E 
APPARATUS SALES OFFICE, TODAY. OR IF YOU PREFER, 
WRITE GIVING FULL DETAILS TO SECT. 704-58, 
GENERAL ELECTRIC CO., SCHENECTADY 5, N.Y. 


Progress /s Our Most Important Product 


GENERAL QD) ELECTRIC 





In shell casting, the mold is formed by a thin shell of sand bonded by a thermo-setting 
plastic. This shell has a hard, smooth surface as accurate as the pattern itself. Shell casting 
has many advantages * complicated cast contours (impossible with the green sand 
process) are practical * uniformity with reduced finish allowances permits lower machining 
cost and longer tool life * improved casting surfaces, free from residual sand, often 
eliminate machining on non-functional areas and * lower casting weights effect savings 
in freight charges. 


For further information about shell casting grey iron, malleable iron or Armasteel and 
how it may improve or effect economies in your product, write for descriptive literature 
+ ++ OF request personal help from our experienced engineers, without obligation. 
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x 
makes it possible to greatly 


reduce machine cycle time 
on these FINISHED PARTS 


i t 


SO CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN * DEPT. 10 
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WIDE ENDURO BELT Psi 
... keeps scratches 
off bandages 


CORROSION RESISTANCE IN 
TUBULAR FORM. Republic's 


Steel and Tubes Division turns 

out miles of ENDURO Stain- 

less Steel Tubing for the proc- 

ess industries and for me- 

chanical applications. Repub- 

lic ELECTRUNITE Stainless Steel 

Tubing and Pipe offer the 

identical high mechanical and 

corrosion-resisting properties 

demonstrated in sheet form 

by the Reynolon belt. Call 

Steel and Tubes for applica- 

tion assistance on all your fluid 

handling and tubing problems. WHAT'S EVEN MORE CORROSION-RESISTANT? REPUBLIC TITANIUM. Titanium 
surpasses even stainless steel in resistance to many severe forms of corrosion. 
Yet, it weighs only 56% as much as alloy steel. Here, Republic Titanium supplies 
corrosion-resistance and lighter weight to parts designed to knit human bones. 
Republic Titanium and Titanium alloys now are available for civilian applica- 
tions. Republic has the experience to help you use them best. Write us. 


REPUBLIC STEEL CORPORATION 
3150 East 45th Street, 
Cleveland 27, Ohio 


I'm interested in additional information on: 
D Republic ENDUROS? Stainless Steel 
D Stainless Metallurgical Assistance 
[LJ ELECTRUNITE? Stainless Steel Tubing 


D Republic Titanium D) Republic Steel Drums 
and Barrels 


NO CONTAMINATION —NO 
SPOILAGE. Republic Steel offers 
a full range of barrels, drums 
and pails in a variety of metals 
and finishes to protect your 
chemical, food and other prod- 
ucts. Choose from ENDURO 
Stainless Steel, hot dipped 
galvanized steel, hot dipped 
tinned steel, mill galvanized 
sheet steel, hot rolled open 
hearth steel, plain or lacquer 
lined. Choice of gages to meet 
all handling and shipping re- 
quirements. Many styles in 
sizes up to 55 gallons. Con- 
tact Republic. 


Name .. = a 
Company. 
Address 


Es State. 
K -8491 
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This wide, polished ENDURO Stainless Steel 
belt carries Reynolon plastic coatings in proc- 
ess. One such type makes the peel-off backing 
for those handy packaged small bandages you 


use. 


The ENDURO surface provides a high luster 
finish! Since the slightest scratch would be "mir- 
rored” or duplicated in the finished product, the 
quality of the stainless steel surface determines 
the quality of the plastic coating. Here, EN- 
DURO keeps scratches off bandages! 


Note that the belt is supported only by top 
rollers. That allows both sides to carry the plas- 
tic material . . . speeds production. It also means 
that the belt must have great tensile strength. 
ENDURO supplies that strength. In this case, 
tension on the belt runs as high as 90 tons, 


What’s more, this belt must be heat-resistant. 
In process, material passes through 600° ovens. 
And, many of the plastics processed are in hy- 
drous or acidic solutions. So, the belt must resist 
rust and corrosion. ENDURO does just that. 


Four of these sixty-inch wide belts help pro- 
duce Reynolon plastic film. Even at this extreme 
width, the belts must stay flat. “Crowned” metal 
could snap like an oil can and damage the plastic. 


Republic metallurgists worked closely with 
Reynolds Metals Company, Plastics Division, to 
develop this unusual equipment. If you have 
process or product problems involving heat, 
corrosion, surface finish or strength, ENDURO 
Stainless Steel quite likely is your answer. Repub- 
lic metallurgists will help you apply it most 
profitably. Write Republic. 


REPUBLIC STEEL 


(Ubi Unas Fugo. off Steudlard, Sttals aud, Stl, Prodlieti 
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Memory” selects its own 
production speed wi: 


erformance- “ated SELECTIVE 


For today’s “‘machines of the future," you can have extremely 
close-tolerance control over a wide range of process speeds . . . 
automatically! Century Selective Speed Drives can be equip- 
ped with “‘built-in memory”’. . . actuated by sensitive “eye’’ 
or “‘feeler’’ controls. 


These “almost-human’”’ drives can regulate precision inter- 
locked multi-motor drives, with speed control both by indi- 
vidual drive or as a group drive. Century Selective Speed 
Drives offer a wide range of possibilities for integration into 
automated production or processing sequence operations. 


Our engineers will be glad to discuss the opportunities for 
Century Performance-Rated Selective Speed Drives in your 
new production planning. Write for more information. 
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CENTURY’S NEW 
SHORTER MOTORS with 
STANDARD NEMA “D” 
FLANGE MOUNTINGS 


For INTERCHANGEABILITY 


This new line of shorter, round-frame, end- 
mounted motors by Century can give you 
greater freedom in design and engineering. 
They meet modern demands for compact- 
ness and weight-saving ...with even 
better performance. 


DRIVES No special mountings are required! These 
shorter Century motors have full-size 
NEMA “D” flanges. They are inter- 
changeable with all other popular makes 
of standard end-mounted motors. The 
shorter motors are available in sizes from 
1 to 15 H.P. . . in open or totally enclosed 
fan-cooled frames . . . for vertical or hori- 
zontal applications. 
For full data, call your nearest Century 


Sales Office or authorized distributor. Ask 
for a copy of bulletin 6-1, P1. 





Performance - ated? 


"o. M (ME CENTURY ELECTRIC COMPANY 


1/20 to 400 H. P. 


1806 PINE ST., ST. LOUIS 3, MO. ¢ Offices and Stock Points in Principal Cities 
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uminum cuts costs on three screw 


$69.90 SAVED! 


Three movement pillars per 
clock. Cost of parts for 10,000 
clocks: 
Brass .. . . $120.96 

Less scrap 

recovery . 12.48 





$108.48 
Aluminum . $ 40.32 


Less scrap 
recovery . 174 
38.58 
SAVED WITH * 
ALUMINUM ..... $ 69.90 


$54.42 SAVED! 


Two case pillars per clock. 
Cost of parts for 10,000 clocks: 





Brass .... $96.00 
Less scrap 
recovery. . 6.66 


$89.34 





Aluminum . . $35.84 
Less scrap 
recovery . . 





SAVED WITH 
ALUMINUM ...... 


$9.08 SAVED! 


One hour wheel bushing per 
clock. Cost of parts for 10,000 
clocks: 
Brass ... . $32.16 

Less scrap 

recovery. . 12.49 





$19.67 





Aluminum . . $12.32 
Less scrap 
recovery. . 1.73 





SAVED WITH 
ALUMINUM ...... 
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machine parts for WESTCLOX 


L (y MAS 


Kaiser Aluminum 


setting the pace—in growth, quality and service 


IQ C 


É Nest boy ff 


WWW LAA 
ee 4. ANM 
AN MANY 


NM X 
= YAAK), WW AN AN 


WRITE FOR VALUABLE LITERATURE! 


Product catalog contains Kaiser Aluminum avail- 


| abilities, specifications, alloys. See in Sweet's File 


-—— 


— 


for Product Designers or write for your copy to: 
| Industrial Service Division, 6121 Kaiser Building, 
Oakland 12, California. 
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WESTCLOX MANAGEMENT SAYS: 


“We recommend that aluminum be used in all 
cases where it can save us money, as it does 
with the three parts shown here. Lower raw ma- 
terial costs without any sacrifice in machining 
time is the main reason for the savings we get 
with aluminum.” 


WESTCLOX ENGINEERING SAYS: 


“In addition to its economy, we find that alumi- 
num is often more suitable for certain parts 
than brass or steel.” 


WESTCLOX PRODUCTION SAYS: 


“We find that aluminum screw machine stock 
machines easily and has equal or better machin- 
ing rates than other metals. No special tooling 
or other preparation is required.” 


Tue EXPERIENCE of Westclox, Division of Gen- 
eral Time Corporation, is more evidence of this 
important fact: when you specify aluminum 
screw machine parts you often get better parts 
for less money. 


A pound of Kaiser Aluminum screw machine 
stock gives you three times as many parts as a 
pound of brass or steel. And these parts provide 
you with a unique combination of advantages, 
including lightness with strength, handsome 
finish, corrosion resistance, good heat and elec- 
trical conductivity. 


For more information or assistance, look for 
our local number in the classified telephone 
directory under the heading “Aluminum” or 
contact one of our many distributors. Kaiser 
Aluminum & Chemical Sales, Inc. General Sales 
Office, Palmolive Bldg., Chicago 11, Illinois; 
Executive Office, Kaiser Bldg., Oakland 12, 
California. 





Want to use new NEMA mounting dimen- 
sions for integral horsepower motors? 

Do it with A. O. Smith Integrals! Optional frame 
mountings fit NEMA sizes 182, 184, 213, 215. 


Want to keep old mountings but still enjoy 
all the advantages of new NEMA ratings? 

Do it with A. O. Smith integrals! Optional frame 
mountings fit old NEMA sizes 203, 204, 224, 225. 


You get these quality A. 0. Smith motor features... 


SEALED STARTING SWITCH DRIP-PROOF CONSTRUCTION PRE-LUBRICATED BEARINGS 
AND ACTUATOR 


Exclusive development . . . totally-enclosed 
in end frame. No need to remove motor 
from line for switch service. 


Motor can be mounted in any position... Shielded bearings assure protection 
drip-proof thru 360^? cycle... simply ro- against over greasing . . . provide even 
tate end brackets. No foreign matter can load distribution under all working 
enter vent holes. conditions . . . quiet operating. 
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| integral hp motors have 


« 


frame mountings to fit your product specifications . . . 


with either mew or o/d NEMA dimensions. 


concerns, these motors are backed by a national 
network of 270 strategically located factory serv- 
ice stations. 

There’s one near you — ready to provide 24- 
hour action on all parts and service orders. 


npea no need to change product design or 
manufacturing processes to enjoy all the ad- 
vantages of new NEMA specifications for integral 
hp motors. A. O. Smith offers you motors with 
optional frame mountings — either the old speci- 
fications or the new. 

Optional frame mountings for integral hp 
motors is one of the features used by A. O. Smith 
in “Application Engineering” motors to your par- 
ticular design requirements. There’s no need to 
adapt your product to the design limitations of a 
conventional motor. 

Whatever your speed or design requirements, 
there’s an A. O. Smith integral hp motor available 
to power your products. Integrals are built in sin- 
gle and polyphase . . . in various speeds and fre- 
quencies . . . choice of frame mountings for either 
old or new NEMA dimensions . . . C and D 
flanges with special flanges as required . . . 1 thru 
150 hp. 

Produced by one of America’s great industrial 


TS oOo 


SS seas 


arabes e 


For more information on A. O. Smith 
integral hp motors, write for new Bul- 


letin No. EM156. 


Through research . a better way 


* 
* e 
Te WE BS oe ey 0X5 
TIPP CITY, OHIO 


Milwaukee 1, Wi 


| 
| 


International Div 





application-engineered to match your product requirements 


T3 LAIT cd o 


^N 


ee STE m meme sn 


ETUR QUE REPRE 


FULL-ROTATING CONDUIT BOX 


Can be set at any angle. Designed to 
save motor space and speed installa- 
tion. Loosen only three screws to ro- 
tate conduit base. 


DYNAMICALLY-BALANCED ROTOR 
Assures continuous, vibrationless, trouble- 
free performance and maintains long bear- 
ing life. Indestructible laminations are 
high-quality silicon steel. 
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CONTROLLED THRU-VENTILATION 


Cooling system designed for high-volume, 
low velocity air for maximum heat trans- 
fer. Temperature held to absolute minimum, 
assuring longer insulation life. 





3-PHASE 


Inherent Motor Burnout Protection 
That Allows Full Motor Capacity With Maximum Safety 


3-Phase Motors with Built-in 


KLIXON 


PROTECTORS 


In the past, where 3-phase motors have had to 
rely on remote overload devices, many motor 
burnouts could be traced to the wrong size heater 
having been installed to avoid nuisance trips. 
The machine designer, simply by specifying 
motors with KLIXON Inherent Protectors, can 
now be assured that his motors will not burn out, 
yet will deliver maximum motor capacity. 

KLIXON Inherent Motor Protectors provide 
positive protection against overheating from all 
running and stalled rotor conditions: 


e Extremely heavy overloads 

e Single-phasing 

e Stalling 

@ Failure to start 

€ Lack of ventilation 

€ Increase in ambient temperatures 
@ Plugging or reversing duty 


KLIXON 3-Phase Motor Protectors are avail- 
able in four sizes — covering a range of horse- 
power ratings from fractional up through 7% hp. 
(600V.), single or dual voltage. Write for Bulletin 
MOPR-1 which explains inherent motor pro- 


LIixON 


mant mam MO user O. 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
912 FOREST ST., ATTLEBORO, MASS., U. S. A. 
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Virgin metals and alloys have their limitations, 
and to overcome them . . . to get the exact per- 
formance you want . . . General Plate Composite 
Metals are the answer. They give you broadened 
physical and metallurgical characteristics . . . 
meet your specific requirements closer and do the 
job better, at lower costs. 

For instance — permanently bonded copper to 
steel gives both high conductivity and extra 
rigidity. Silver or gold bonded to copper or 
bronze combines workability with high corro- 
sion resistance. Bronze on copper makes ideal 
current carrying spring material with higher con- 
ductivity. Ferrous and non-ferrous combinations 
give you composite metals with magnetic and 
non-magnetic surfaces. 

General Plate Composite metals in dozens of 
combinations eliminate many headaches . . . are 
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Two Metals 


are Better Than One 


...and GENERAL PLATE Composite Metals Provide Performance plus Economy 


the answer to corrosion, conductivity, heat dissi- 
pation, cost and many other problems. 

General Plate products include . . 
metals clad to base metals, base metals clad to 
base metals, thin-gauge rolling, composite con- 
tacts, buttons and rivets, Truflex* Thermostat 
Metals, A/cuplate*, platinum fabrication and re- 
fining, #720 Manganese Age-hardenable Alloy. 
Write for complete information and Catalog 
PR-700 today. 


. precious 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
112 FOREST STREET, ATTLEBORO, MASS. 





Welding operation required in two- 
piece construction was eliminated by 
cold heading bolt in one piece. 


A manufacturer of power lawn mowers uses a bent eyebolt 
as a mounting brace to adjust the cutting height of the mower 
blades. The bolt was formerly produced by welding an eye 
forging to a bolt made on a screw machine . . . and then 
bending into the shape needed. National was asked how 
this bolt could be produced faster and at lower cost. 

National's *Special Products Service" came up with a 
method of producing the bolt in one piece by cold heading 
and roll threading. In this way, the welding operation was 
eliminated and the manufacturer realized a lower unit cost. 
Thanks to National's wide range of cold heading equipment 
and specialized know-how ...the same type of economy 
can be offered you. 


Roll threading permitted faster 
production at lower cost. 


Bring your "Special" problems to National 


Do you have a fastener or a small part problem 
that can be solved by National's “Special Products 
Service"? Our representative will be glad to discuss 
your needs. Write for free copy of National's 
"Special" fastener booklet. 


REPRESENTATIVES IN: 


Chicogo Kansas City, Mo. Philadelphia 
Cincinnati |: Lansing Rochester 
Denver Milwaukee San Francisco 
Detroit Minneapolis Seattle 
Indianapolis New York St. Louis 


THE NATIONAL SCREW & MFG. COMPANY 
Cleveland 4, Ohio 


Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 
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PROPERTY AND» APPLICATION DATA ON THESE 


VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
“ALATHON,” “TEFLON,” “LUCITE.” 


Clear. adjustable panels of “Lucite” are 


shatterproof and moisture resistant 


New G-E kitchen ventilator has adjustable panels of 


sparkling “Lucite” 
resists aging and moisture . 


acrylic resin. Du Pont 


“Lucite” 
features high impact 


strength, even at relatively low temperatures 


THE FRAMES of these attractive, 


clip-on eye savers are molded of 


Du Pont *Alathon" polyethylene 
resin. They are so light in weight 


" Alathon" has a specific gravity of 


0.91—that they can be worn all 
day with comfort. In addition, 
" Alathon" resists weather and im- 


New “Eye Savers” feature 
lightweight, unbreakable 


frames of ALATHON” 


pact, and is strong in thin sections. 
For such decorative applications, 
“Alathon” is available in a variety 
of colors or attractive translucent 
textures. (Tuc-Over Eye Savers are 
manufactured by Watchemoket 
Optical Company, Inc., Provi- 
dence, Rhode Island.) 


WS 


LUCITE" proves ideal for See-Thru 


panels in new G-E kitehen ventilator 


THE ADJUSTABLE See-Thru panels 
on the new G-E kitchen venti- 
lator required an unusual combi- 
nation of properties. A lightweight, 
easily fabricated material was 
needed. It had to have excellent 
optical quality and still be durable 
enough to withstand vibration, 
moisture and harsh weather. The 
engineering material chosen was 
molded Du Pont “Lucite”. 

"Lucite" has outstanding 
strength and wearing properties 
that assure long service life and 
eliminate disturbing rattles. It has 
the sparkling transparency of 
optical glass. To find out how 
"Lucite" can help solve your de- 
sign problems, clip and mail the 
coupon. 


“Zytel” can be molded 
into intricate shapes 


Design engineers specify "Zytel" nylon 
resin for a great variety of product de- 
signs where its ability to be molded into 
intricate shapes proves desirable. Single 
parts of “Zytel” often replace multi-part 
assemblies of other materials. The mold- 
ability of “Zytel” nylon resin is well il- 
lustrated by the seven samples of 
molded bearing cages shown 

above. Cages manufactured by 

the Kaydon Engineering Com- 

pany, Muskegon, Mich. 





E. |, DUPONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 
Room 1012, Du Pont Building, Wilmington 98, Delaware. 
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"ALATHON," "TEFLON," "LUCITE." 
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Installing a conduit fitting molded of “Zytel”. Note 
component parts in foreground. A neoprene grommet 
incorporated in design enables 9 sizes of these fittings 
to do the job of 27 sizes of former metal fittings 
Parts of “Zytel” molded by Danielson Manufacturing 
Company, Danielson, Connecticut 


ENGINEERS are finding new ways to 
simplify design and reduce costs 
by substituting parts of “Zytel” 
nylon resin for parts of metal or 
other conventional materials. An 
outstanding example of a more ef- 
ficient design is this new conduit 
fitting used by the U. S. Navy to 
form a tight seal where cables enter 
terminal boxes. 

As replacements for traditional 





fittings of metal, the parts molded 
of “Zytel” offer a saving of 80% in 
weight. (This amounts to 30-45 
tons on an aircraft carrier.) The 
nylon fittings are less expensive to 
produce, easier to handle. And, 
because of the improved design of 
the new fittings, 9 sizes do the job 
of 27 sizes of the old. The Navy 
estimates a saving of $31,000 on a 
typical ship with fittings of “Zytel”. 
"ZYTEL" also offers 
mechanical advantages 
"Zytel" is not subject to salt- 
water and galvanic corrosion, a 
frequent source of trouble with 
metal fittings aboard ship. Its high 
impact strength and resistance to 
heat and abrasion are other im- 
portant advantages in electrical 
applications. You may have a prod- 
uct or process that will be im- 
proved by utilizing the properties 
of molded Du Pont “Zytel” nylon 
resin. Clip and mail the coupon 
for further information. 





Investigate Du Pont engineering materials 


in your product development programs 


One of the family of these versatile engi- 
neering materials is often a key factor in 
product improvement or new product de- 
sign. The wide range of properties avail- 
able with "Alathon"* polyethylene resin, 
"Lucite"* acrylic resin, "Teflon"* tetra- 


fluoroethylene resin, and "Zytel"* nylon 
resin are helping solve industrial design 
problems. 

NEED MORE INFORMATION? Clip the 
coupon for additional data on the proper- 
ties and application of these Du Pont en- 





gineering materials. 


In Canada: Du Pont Company of Canada, Ltd., P. O. Box 660, Montreal, Quebec. 
Please send me more information on the Du Pont engineering materials 


checked: [] ''Zytel"; [] ""Alathon"; []] "Teflon"; C] “Lucite”. I am in- 


terested in evaluating these materials for: 


NAME 

COMPANY 

STREET 

CITY 

TYPE OF BUSINESS 


*" Alathon", "Lucite", "Tefion" ond "Zytel" are registered trade-marks of E, I. du Pont de Nemours & Co. (Inc.) 


POSITION 


T) 


Conduit fittings of ZY TEL’ 


are economical, reduce galvanic corrosion 


Smooth, low-friction surface of 
TEFLON® improves presser foot 
operation 


THis presser foot, used on industrial 
sewing machines, is now molded of 
“TEFLON” tetrafluoroethylene resin. 
The foot guides material as it goes under 
the needle. The machine is designed 
primarily for sewing difficult materials 
such as rubberized fabrics. “TEFLON” 
has a low-friction surface which im- 
proves the mechanical operation of the 
sewing machine and eliminates need for 
a walking foot mechanism. (Manufac- 
tured by the Chase Sales Company, 
Hayward, California.) 

For complete details on this outstand- 
ing Du Pont engineering material, mail 
the coupon at left. 
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A MULTI-LAYER PRESSURE VESSEL 
is built up from concentric lavers 
of relatively thin steel plate pro- 
gressively wrapped, tightened and 
welded together around an inner 
pressure - tight cylinder. Inner 
layer is made like any solid wall 
vessel. This highly efficient, pat 
ented construction makes possi- 
and 


flexibility of design — in heavy 


ble economies—with safety 


wall vessels intended for use at 
extremely high pressures. United 
States Steel helped the manufa 
turer develop a special steel for 
these Multi-layer vessels 


saves money on heavy-wall, high-pressure vessels 


With its ingenious Multi-layer pres- 
sure vessels, A. O. Smith Corpora- 
tion opens up almost unlimited 
possibilities to the design engineer 
for commercial-size vessels for un- 
usually high pressures—from 7500 to 
30,000 psi. Instead of using hard-to- 
fabricate, heavy-gauge plates, A. O. 
Smith builds up the thick walls of 
these vessels with multiple layers of 
thin steel. As a result, welding condi- 
tions are improved and stress relief 
is not needed. Consequently, Multi- 
layer fabrication of heavy wall cylin 
inders is more economical. 


USS METALLURGICAL SERVICE 
HELPED SOLVE THE PROBLEM 


When A. O. Smith engineers first 
conceived Multi-layer construction, 
process pressures were within limita- 
tions of standard A.S.T.M. steel 
strengths. However, as pressure de- 
mands increased, A. O. Smith needed 
a new and very special steel. And 
that is where United States Steel 
came to their aid. We helped them 
develop a high-tensile, high-yield 
strength, low-alloy plate steel with 
a minimum ultimate strength of 


yield 


J 
good 


105,000 psi., a minimum 
strength of 70,000 psi., and 
weldability. 


HELP FOR YOU 

When you have any sort of steel 
problem, let USS metallurgists help 
you with it—whether you need a 
special steel or just want to be sure 
you have the very best of the stand- 
ard AISI analyses for your job. 
Phone our nearest district sales office. 
Or write United States Steel, Room 
5063, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


See The United States Steel Hour. It's a full-hour TV program presented every 
other week by United States Steel. Consult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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ELECTRIC FURNACE OR OPEN HEARTH 
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UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© 
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Steels 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 


ege x05 





REDESIGN TO SAVE 
TIME AND MATERIAL 


Examine the designs of all of your prod- 
ucts and machines. No doubt you can use 
retaining rings on axles and in housings— 
not only to save assembly time, but to save 


weight, parts and space, 


Many manufacturers have not only in- 
creased their profits but have also im- 
proved their products by using these high- 


LOU 


grade rings, fabricated in various metals. 
Their uses are varied—ranging from 
heavy-duty engines and drill presses to 
toys, gadgets and small parts of articles 
made of metal, wood or plaster. 

Don't pass up opportunities to increase 
your profits; let our engineers consult 


with you. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY 


MILWAUKEE 2, WISCONSIN 
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Massive boom built of USS TRI-TEN Steet 


helps to keep this giant shovel working around-the-clock all year ‘round 


To pay off on the more than a million- 
and-a-half dollars invested in this mam- 
moth 45-cu. yd. power shovel it must 
operate continuously—24 hours a day, day 
after day, every month in the year. 

That's why the engineers of the Marion 
Power Shovel Co., Marion, O., selected 
USS Tri-Ten Steel for all plates, angles 
and tees in the massive 120 ft. boom. For 
this tough, versatile steel not only has 
great strength—a 50% higher yield point 
than carbon steel—but in addition pos- 
sesses an important advantage well proved 
in other similar construction . . . it has the 
unusual ability to withstand shock and 
stress at sub-zero temperatures. Here in 
short is a true all-weather steel. 


In other words, when the thermometer 
drops to the point where a less efficient 
steel might tend to crack and fail in serv- 
ice, USS Tnr-TEN construction can confi- 
dently be depended upon to keep the 
equipment profitably on the job. 

Not only in booms like this, but in drag 
line buckets, heavy-duty truck frames, 
bull-dozers and power shovels that must 
be kept working hour after hour in any 
kind of climate, USS Tnr-TEN Steel and 
its companion, USS Tri-Ten “E” Steel, 
have proved their superiority by minimiz- 
ing breakdown hazards. In hundreds of 
heavy-duty applications, where depend- 
ability is of prime importance, the use of 
these high strength steels has resulted in 
the kind of uninterrupted operation that 
spells bigger output at lower cost. 


NOW AVAILABLE... Our new “Design 
Manual for High Strength Steels” 
is ready for distribution. This 174- 
page book is free. It contains com- 
prehensive and practical informa- 
tion that you will find extremely 
useful in designing your equipment 
for greater economy and efficiency 
by the sound use of high strength 


This machine is moving an average of 
well over 1,200,000 cu. yds. of overburden 
a month at the Wright Mine of the 
Boonville Collieries Corporation, sub- 
sidiary of Ayrshire Collieries Corp. of 


steels. For your copy, write on your 
company letterhead giving your title 
or department, to United States 
Steel Corporation, Room 5028, 525 
William Penn Place, Pittsburgh 30, 


Indianapolis, Ind. Pennsylvania 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITFD STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS TRI-TEN * USS COR-TEN * USS MAN-TEN 
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Skinner solenoid valves e are ideally suited for use in high-speed production 
* v9 Four-Way 


lines. They perform lubricating, cylinder control, blowing and ejecting functions 
in hundreds of applications, such as drilling ‘~ stamping, pressing and riveting. 


Skinner valves provide fast, dependable and trouble-free operation. They’re leakproof, 


rugged, and simple to inspect. Available in more than 100,000 variations, so you’re 


V5 Universal 


sure of finding the valve that is perfect for your particular application. 


Call in P a Skinner engineer first to help you with your solenoid valve problem. With 


us, no problem is too great, no quantity is too small. Write for Skinner's 
new solenoid valve catalog ...on your letterhead, please. 


Special Skinner solenoid valves have proven operable up to 25,000,000 cycles in specific applications. 


THE CREST OF QUALITY 

NN 

SENS 

N | | C g 
SKINNER ELECTRIC VALVE DIVISION - SKINNER CHUCK COMPANY m m 
A N 
Rie 1O 


— 


SOLENOID 114 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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Final assembly of the heaters. Teardrop de- 
sign of the firebox eliminates turbulence, per- 
mits entire surface to be wiped by air flow 


Mr. George Costello, Secretary-Treasurer, dis- 
plays the Stainless Steel firebox for a National 
Heater. 


Firebox is upside down for finish welding. 
Welders and other workers report no difficulty 
fabricating the Stainless Steel. 


1945: Heater size reduced 25% 
with Stainless Steel 


TODAY: Increased unit efficiency— 
increased heater sales 


National Heater Company, St. Paul, shape, strength and durability at the equipment for Stainless Steel that they 
Minn. has been making quality elevated temperature. It also elimin- use for carbon steel. 
industrial heaters for 20 years. In 1945, ated the need for a refractory material. No other metal combines the corro- 
they looked for a way to reduce the The new firebox was 25% smaller sion resistance, strength, appearance 
size of the units without reducing effi- than the old one. The Stainless Steel and easy fabricating properties of 
ciency. has given superb performance, and Stainless Steel. Keep this remarkable 
Primarily, it was a problem of mov- sales have increased. metal in mind when you plan a new 
ing the steel firebox walls closer to the There have been no fabricating prob- design — and for top quality, specify 
flame. But carbon steel would eventu- lems. National Heater uses the same service-tested USS Stainless Steel 


ally oxidize and lose its shape when UNITED STATES STEEL CORPORATION, PITTSBURGH — - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
brought too close to the flame. So they COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO - NATIONAL TUBE DIVISION, PITTSBURGH 
tried Stainless Steel, and it worked. TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


The new firebox was made from 14- UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
gauge Stainless Steel. It retained its UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


See "THE UNITED STATES STEEL HOUR,” Televised 
alternate weeks. Consult your newspaper for time 


and station. 
SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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i> drive rivets 
offer all these benefits! 


A HAMMER IS THE ONLY TOOL 


DRIVE LIKE NAILS 


AUTOMATIC “PULL-UP” ACTION 
FORCES PARTS TOGETHER 


Rivet and Mfg. Patented. 


c» 


FOR BLIND | == 


No | e APPLICATIONS 


No special tools to buy or main- 

tain, no bucking up, no finishing, 

no noise, no material waste. 

Just hit the pin, the rivet's in... FOR ACCESS 
that's all. APPLICATIONS 


On your production line, where 
can savings be made with 
Southco Drive Rivets? Write 
for complete data. Southco 
Division, South Chester 
Corporation, 236 Industrial 


Highway, Lester, Pa. FOR METAL-TO-WOOD QRA 
APPLICATIONS |: c 


-—————————— ! € |— 
VS tee 
SPEED ASSEMBLY... CUT COSTS 


"©1955 


/ a 7 PAWL » SCREW AND SPRING : 
FASTENERS DRIVE RIVETS - ANCHOR NUTS . 


. ENGINEERED SPECIALTIES 
OFFICERS. IN. PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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POWDER METALLURGY IT'S AMP 


The Bearing That Wouldn't Wear Out 
125 years* service without adding a drop of oil 


How long will a bearing last? An OILITE cus- 
tomer making large vertical shaft attic fans 
wanted to know the answer. He subjected a fan 
equipped with an OILITE bronze flange bearing 
to an *accelerated life test equivalent to 125 
years of service. Throughout the test it ran 
quietly and smoothly. Not one drop of oil was 
added— it showed no apparent wear. 


OILITE bearings hold oil by capillary attrac- 
tion. Oil film on the surface insures positive, 
constant lubrication. Particularly good in trouble 
areas where lubrication is difficult or impossible. 
The built-in oil cushion allows OILITE Heavy- 


CHRYSLER AMPLEX PRODUCTS 


Duty Bearings to absorb shocks and stresses. 

Heavy-Duty, self-lubricating OILITE bear- 
ings are Chrysler engineered to meet individual 
requirements. Standard bearings are available 
from local dealer stocks. Also cores, bars, plates, 
discs and strips in sizes ranging from !4" to 15 !4" 
I.D. and 1” to 181” O.D. 

The engineering facilities of Amplex and 
Chrysler, unmatched in the powder metal 
industry, are ready to help you with your 
bearing problems. For on-the-spot service, con- 
sult your telephone yellow pages for the field 
engineer near you. 


OILITE Bearings Finished Machine Parts Write for free 24-page 


Permanent Metal Filters Friction Units 


qu Only Chrysler makes OILITE 


CHRYSLER CORPORATION AMPLEX DIVISION 


Dept. F-12 
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OILITE Bronze Precision 
Bearings bulletin S-53. 


Detroit 31, Michigan 





for finer “finished” aluminum products 


FINISHES 


Reynolds modern 

electrolytic finishing 

equipment is used exten- 

sively by many manufactur- 

ers for highest quality plain 

and color anodizing. Anodizing protects sur- 
faces and color anodizing by Reynolds is 
currently adding tremendous sales appeal to 
many items such as refrigerator and range 
parts; automobile grilles and trim parts, etc. 
The latest gold, blue and copper colors are 
currently being produced by Reynolds. 


REYNOLDS $8 ALUMINUM 


BLANKING « EMBOSSING + STAMPING ° DRAWING > RIVETING * FORMING * BRAZING 
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...Sgreater design freedom, specify 


from REYNOLDS 


Mechanical * Chemical « Electrolytic « Paint Films 


Write for your free copy of the 24-page 
"Catalog of Facilities," Get full details on 
the tremendous production facilities of 
Reynolds Aluminum Fabricating Service. 


See Reynolds New Program "'Frontier'* 
Sundays on NBC-TV. 


Buffing, here on deep 
well cookers, is one 
type of mechanical 
finish available from 
Reynolds. Scratch- 
brushing, satin 
finishing, highlighting, 
embossing and other 
finishes are also 
available. 


Alodine system at 
Reynolds is adaptable 
to immersion, spray 
or brush type 
finishing. Etching, 
brightening and other 
chemical finish 
treatments are also 
available at Reynolds. 


Reynolds can paint 
entire parts a solid 
color, mask and paint 
or do paint filling in 
combination with 
mechanical finishing 
to supply practically 
any desired texture 
or highlighting effect 


The aluminum products you are de- 
signing now can be finished to meet 
your requirements by Reynolds Alu- 
minum Fabricating Service — and 
here's why: 


Reynolds existing extensive finishing 
facilities are currently being augmented 
by today's latest automatic finishing 
equipment. This tremendous investment 
by Reynolds offers you finishing facili- 
ties unsurpassed anywhere. It assures 
you finer finishes on the aluminum 
products you design. Gives you new 
flexibility in your design thinking. And 
—these new expanded facilities are 
backed up by Reynolds years of tech- 
nical experience with practically every 
finishing process and technique appli- 
cable to aluminum . .. and by Reynolds 
famous quality control from mine to 
finished product. 

For the highest quality from start to 
"finish," let Reynolds fabricate and fin- 
ish your aluminum parts. 

For full details on the many types of 
mechanical, chemical, electrolytic and 
paint film finishes that Reynolds offers 
and on the many other services offered 
by Reynolds, call the Reynolds office 
listed under "Aluminum" in your clas- 
sified telephone directory. Or write 
Reynolds Aluminum Fabricating Serv- 
ice, 2051 So. Ninth St., Louisville 1, Ky. 


FABRICATING SERVICE 


ROLL SHAPING * TUBE BENDING * WELDING * FINISHING * IMPACT EXTRUDING 
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Here is a push-pull application with a Heim Unibal 
Rod End at each end, to provide the universal 
motion for changing direction of the grinding 
wheel smoothly, quietly, and with precision, for 
extreme sensitivity in grinding fine teeth. 


Armstrong Sharpeners are made to sharpen 
wood cutting circular saws automatically. Made 
by Armstrong Mfg. Co., Portland, Ore., there 
are sharpeners to handle saws up 
to 60”, 72”, and 120” in diameter. 
Provision is made for adjusting 
these machines to bevel the face 
of the tooth up to 35 degrees in 


each direction. 


The Heim Unibal bearing consists 
of a single ball rotating in a bronze 
bearing race. It has a large surface- 
supporting area, and it corrects 


misalignment in all directions. 


. . BE SURE YOU HAVE THE HEIM CATALOG OF BEARINGS AND ROD 
ENDS, AND PLEASE FEEL FREE TO WRITE OUR ENGINEERING DEPARTMENT 
ABOUT YOUR LINKAGE PROBLEMS 


Ba 1M £O MIT ANI 


b CON NEC 
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Milk carton holder by 
Latex Laboratories, Chicago. Ill 


Duck decoy by 
McBell Enterprises, Racine, Wis 


Employing plastisols produced by 


Watson-Standard Co., Pittsburgh, Pa 


Product beauty and durability increased 


...with PLASTISOLS 


Molded duck decoy or dip-coated rack 
for milk containers—they both serve 
better — look better—as a result of plas- 
tisols based on BAKELITE Brand Vinyl 
Dispersion Resins. 

Product beauty is enhanced because 
easy-flowing plastisols can be given al- 
most any color you wish, with either 
soft or glossy finish. Or, they can be 
decorated with lacquers based on 
BAKELITE Vinyl Resins. 

Product durability results from the 
resistance of these materials to water, 
alcohol, grease, oils, soaps, detergents 


and most chemicals. Chipping, peeling, 
abrasion and scuffing is minimized. 

Plastisols based on BAKELITE Vinyl 
Resins are simple and economical to 
work with—whether you are dip-coat- 
ing, slush molding or injection molding. 
They form with little or no pressure and 
a short bake fuses them into a firm, 
resilient material. Electrical insulating 
properties are very good. 

For information and technical assist- 
ance on plastisols based on BAKELITE 
Vinyl Dispersion Resins, write Depart- 


ment KL-145. 


BAKELITE 


BRAND 


Vinyl Dispersion Resins 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [ag 30 East 42nd Street, New York 17, N. Y. 


The term Bakkrrre and the Trefoil Symbol are registered trade-marks of UCC 
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For certified efficiency - with easy maintenance 


DESIGN AROUND THIS NEW 


ag a a. te 
100 SERIES 


100 SERIES 

REDUCTORS 
NEW space saving design 
NEW clean contours 
NEW gearing efficiency 
NEW cooling fins 


i FAN COOLING optional on 
PATENTS PENDING ` TN larger sizes 
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and unlimited adaptability —- 


 COST-SAVING “COMBINATION” 


The new 100 SERIES RATIOMOTOR combines RATIOMOTORS 
an independent gear reduction unit and an easily The complete power package. Gear 


it has fin-cooli d other high 
detachable standard end-mounted motor. ee ete 
efficiency features of new 100 Series 


MOTOR CAN BE REMOVED AND REPLACED in Reductors. 
a few minutes, without disturbing the gear 
reduction unit. Saves maintenance time, preserves 

alignment, permits continued operation with 

spare motor. 


ORIGINAL MOTOR CAN BE CHANGED When 

conditions require change to a motor of special 

characteristics (totally enclosed, explosion-proof, 

etc.) it can easily be attached in place of the orig- SOLD WITH OR 
inal motor. WITHOUT MOTOR 


ANY MODEL YOU NEED — FROM STOCK The 
new BOSTON GEAR 100 SERIES includes 1064 
different units to fit any drive need. Reductors, for 
mechanical drives, as well as Ratiomotors and 
Flanged Reductors, are standardized stock units 
sold by BOSTON GEAR Distributors, located in 
every industrial center of the U. S. and Canada. 


TALK TO A BOSTON GEAR FIELD ENGINEER FLANGED REDUCTORS 
Our 76-year experience as speed reducer special- The Ratiometer gear unit, supplied 
ists will help you simplify planning, and put your puteo boast ge 
product ahead in design. Your Boston Gear Dis- your own choice. 

tributor will arrange a call, or write: Boston Gear 

Works, 71 Hayward St., Quincy 71, Mass. 


DISTRIBUTOR 


For nearest Distributor, look under "GEARS" in the Yellow Section of your Telephene Directory. 


(108 MODELS — 1064 DIFFERENT UNITS — FROM STOCK 


GET NEW CATALOG R-56 


Lists models for any drive ... 
horizontal or vertical — 

right cngle or parallel — 
single or double reduction. 
Includes handy selection 


charts, engineering data. 55-BG-R-17 
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"SCOTCH" BRAND PRESSURE-SENSITIVE AOHESIVE TAPES 


America's school buses carry especially pre- 
cious cargo. That’s why their designers and 
manufacturers place great emphasis on all 
details pertaining to passenger safety. Safe, 
non-slip flooring is one of the essentials. 


To anchor floor matting to the steel floors 
of their school buses—and to keep it an- 
chored, smooth and *'trip-free"—many bus 
manufacturers have standardized on a 3M 
rubber-based adhesive. They chose it for 
safer floors . . . and because they need fast 
application and a quick, strong, lasting bond 


that will stand up under vibration, tempera- 


e "SCOTCH" 


v. 9. maT OFF 


BRAND SOUND-RE 


Setting safer paths for little feet 


ture changes and strong cleaning solutions. 
See what adhesives can do for you... 
3M’s rubber-based adhesives provide a swift, 
low-cost way of joining a variety of materials. 
Other 3M adhesives, coatings and sealers 
have been created to do very specific jobs 
in just about every industry you can name. 
Like to see some more examples of what 
other companies are doing with 3M prod- 
ucts? Callin your nearest 3M Field Engineer. 
Or, for more detailed facts on 3M products 
serving industry today—write to 3M, Dept. 
412, 417 Piquette Avenue, Detroit 2, Mich. 


ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


417 PIQUETTE AVE., * GENERAL SALES OFFICES: ST. PAUL 6, MINN. * £XPORT: 99 PARK AVE., N.Y. 16, N.Y. © CANADA: P.O. BOX 757, LONDON, ONT, 


NG TAPE @ “SCOTCHLITE” BRAND 


NGS e "3M" ABRASIVE PAPER AND CLOTH è “JM” ADHESIVES AND COATINGS è “JM” ROOFING GRANULES è “JM” CHEMICALS 
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New heavy-duty precision lathe 
mounts spindle on TIMKEN’ bearings for 
maximum rigidity thru 12-speed range 


HE new Atlas-Clausing 5300 has 

new massive headstock and tail- 
stock, heavy-duty bed and carriage 
for rigidity and stamina. The aladi 
bearings must have high precision, 
must maintain that precision at all 
speeds, under heavy loads. That’s 
why Atlas-Clausing chooses Timken® 
precision bearings. 

Timken bearings, because of their 
tapered design, take radial and thrust 
loads in any combination, hold spin- 
dle in rigid alignment. There is no 
end play. Timken bearings assure 
precision at all times. 


The extra load-carrying capacity 
of Timken bearings comes from the 
full line contact between the rollers 
and races. And, since Timken bear- 
ings are built to last the life of the 
lathe itself, maintenance costs go 
down. 


Timken bearings save power be- 
cause they practically eliminate fric- 
tion. They are geometrically designed 
to give true rolling motion, precision 
manufactured to live up to their de- 
sign. And to make sure we get steel 
good enough for Timken bearings, 
we make it ourselves. No other U. S. 


bearing maker takes this extra step 
to insure quality in every bearing. 

You can get all the advantages of 
Timken bearings only by specifying 
Timken bearings in all the equipment 
you build or buy. Look for the 
“TIMKEN” trade-mark on every 
bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: "TIMROSCO". 


T bis symbol om a product means 
sts bearings are the best. 


ATLAS-CLAUSING uses Timken bearings in 
its new 5300 precision lathe to hold spindle 
in rigid alignment, assure high precision and 


long life. 


IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 


simple formula helpful: 


Value = 


_ quality + service + public acceptance 





price 


Obviously a big advantage above the line gives you 


more value than a small one below. No other bearing 
can match the uniform high quality, engineering and 


field service and overwhelming public acceptance 


you get with Timken bearings 


NOT JUST A BALL NOT JUST A ROLLER 


Product Engineering - 


THE TIMKEN TAPERED ROLLER 


- December, 19 


BEARING TAKES RADIAL 


AND THRUST 


TAPERED ROLLER BEARINGS 


LOADS OR ANY COMBINATION 
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ITEMS LIKE THESE AVAILABLE AT 


WAREHOUSES! 


INDUSTRIAL WIRE CLOTH 


BRASS STRA TH 
BRASS ESCUTCHEON PINS - T— 


Can US FOR ANYTHING from Bearing 


Bronze Bars to Brass or Bronze Bolts...or 
other fastenings like those shown here for 
maintenance, repair, operating or production. 
Twenty-five Chase warehouses are located 

in major industrial centers from coast to 
coast. Phone the one nearest you. We can 


usually fill your orders from stock. 


NEW! Chose's informative rod and wire movie: 
"IN THE CHIPS." Arrange for a free loan of this film 
by contacting the Chase warehouse or sales office 


B R A S S & Cc o P P E R c o . near you. Write on your company letterhead, today! 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass & Copper 
Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapidst Houston Indianapolis Kansas City, V Los Angeles 
Milwaukee Minneapolis Newark New Orleans NewYork Philadelphia Pittsburgh Providence Rochestert St.Louis San Francisco Seattle Waterbury (i.-lesoffice only) 
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What is your 


...8 starter for a 


fractional hp motor? 
This small inexpensive control provides 
thermal overload protection. . . . Compact 
construction permits mounting where space 
is at a premium. Designed for use on ac sin- 
gle-phase power systems... up to 230 volts. 


...8 controller for a 
2300 to 5000-volt motor? 


Here is a control for motors up to 2500 
horsepower. All components — contactors, 
meters, overload relays, auxiliary switches 
— are selected to meet the particular re- 
quirements of your application. Current- 
limiting fuses give split cycle short circuit 
protection. 


... Or other applications? 
Specific applications, including those be- 
tween the above-mentioned limits, are made 
from an extensive line of starters and con- 
trol components. These standard units are 
factory assembled in infinite combinations 
to meet practically any requirement. For 
help on a particular application, call your 
Allis-Chalmers representative. His recom- 
mendations are backed by Allis-Chalmers 
engineering departments . . . by experience 
gained solving thousands of control prob- 
lems . . . by complete research and testing 
facilities. A-4721 


ALLIS-CHALMERS 


Milwaukee 1], Wisconsin 
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Carboloy Trends and Developments 
for Design Engineers... 


e How complex permanent-magnet assemblies are built 
to desired field patterns from simple magnet shapes 


G-E Alnico magnets provide 
unlimited design flexibility 


The fundamental problem in design- 
ing with permanent magnets is how 
to provide a specific magnetic flux 
in a desired field pattern. 

In solving this problem, a designer 
can choose from seven General Elec- 
tric Alnico grades, hundreds of styles, 
weights from a fraction of an 
ounce to a hundred pounds. He can 
use magnets with two poles — or 
many poles; with poles at the ends 

or anywhere along the magnetic 
axis. 

This all gives tremendous flex- 
ibility to the design of permanent 
magnets and magnet assemblies. But 
precisely because there are so many 
sizes, shapes, strengths, and other 
factors to be considered, this flex- 
ibility can make the designer's job 
far more complicated. 

So, to help give a clearer under- 
standing of what can and cannot be 
done with G-E Alnico permanent 
magnets, we have prepared this 
description of basic magnet shapes. 

The simplest forms of a permanent 
magnet are the bar and rod. They 
are normally salient (i.e., the poles 
occur at the ends), and may be of 
any cross-sectional area. 


U- and C-shaped magnets are simply 
bars “bent” to bring both poles to 
the same plane. 


Carry the bending process to its 
ultimate conclusion and you have 
the cylinder (see top of next column) 
with or without the hole. A cylin- 
drical magnet can be magnetized 
with as many poles as desired on the 
outside diameter (A), or the inside 


diameter (B). Not only can the size 


50 


and shape of the hole be varied, but 
the magnet can be made salient (B), 
or nonsalient (A). 


So 


All other forms are merely varia- 
tions on the original themes, even to 
such nonstandard shapes as these: 


SD 


Use of pole pieces adds 

to design possibilities 

One basic use of pole pieces is to 
provide a return path for ihe mag- 
netic flux. Pole pieces may be solid 
(B), or laminated, like this gener- 
ator magnet (A). 


s A T >. 


Designers can easily assemble pole 
pieces and properly shaped perma- 
nent magnets to obtain their required 
field patterns. 


One version is this stator assembly, 
designed to provide inner poles. The 


design can be altered in various 
ways, depending on mechanical, 
space, magnetic, or physical prop- 
erties required. 


For example, here is another 4- 
pole magnet using soft steel. It is 
also possible to construct an assem- 
bly with as many poles as required 
by using a number of bar magnets 
or by using one 2-pole magnet. 


Perhaps the most important consid- 
eration in the design of magnetic 
assemblies is the amount of flux 
across the air gap. These air gaps 
may be single (A), double (B), or 
annular (C). 


65 al 
A 8 c 

Soft-steel pole pieces are often 
used to complete the magnetic cir- 
cuit, allowing maximum flux density 
though the air gap, with a minimum 
amount of permanent-magnet mate- 
rial. However, there are a consider- 
able number of variations possible, 
either with or without pole pieces. 

Our G-E magnet engineers have 
broad knowledge and experience in 
the design and construction of per- 
manent magnets, pole pieces, and 
air gaps. They will be more than 
happy to share their knowledge with 
you. There is no obligation, and all 
information is held in strictest 
confidence. A letter to us will get 
them to work on your problem im- 
mediately. 

And keep in mind the Carboloy 
products that perform a myriad of 
important jobs throughout industry: 
cemented carbides for combating 
wear; Thermistors for detection, 
measurement, and control of minute 
temperature variations; Hevimet for 
high-density and radioactive-shield- 
ing applications; and vacuum-melted 
metals and alloys. 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11127 E. 8 Mile Street, Detroit 32, Michigan 


CARBOLOY CREATED-METALS FOR 
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5 Waldes Truarc rings eliminate parts, speed 
assembly, in light, compact dictating machine 


Edison's *V. P." Voicewriter 


Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes Truarc rings 
replace old fashioned fasteners, cut production costs; keep unit 
light, compact, and achieve faster more economical assembly. 


Lift Bracket and Fork Assembly 


À single, easily assembled Waldes Truarc E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting is assured, one 


component eliminated, labor and material costs reduced. 


Whatever you make, there's a Waldes Truarc Retaining 
Ring designed to improve your product...to save you mate- 
rial, machining and labor costs. They're quick and easy to 
assemble, and they do a better job of holding parts together. 


Truarc rings are precision engineered and precision made, 
quality controlled from raw material to finished ring. 


36 functionally different types... as many as 97 different 


Disc Lever Cover Assembly 


ruarc rings facilitate pivoting without binding. Pro- 
assembly time is decreased 


Two Truarc E-Rings eliminate staking operation, prevent damage 
to spring coil. Simple assembly operation speeds production, 


eliminates rejects, reduces labor and material costs. 


sizes within a type... 5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U. S. A. and Canada. 


More than 30 engineering - minded factory representatives 
and 700 field men are available to you on call. Send us 
your blueprints today. Let our Truarc engineers help you solve 


design, assembly and production problems, without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


Send for new catalog supplement 


Waides Kohinoor, Inc., 47-16 Austel Place, L. I. C. T, N. Y. 
Please send the new supplement No. | which 
brings Truarc Catalog RR 9-52 up to date. 


(Please print) 


gem mmm — —I 


RETAINING RINGS 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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IN CLIFTON, N. J. About 10 miles from New 
York City. 

267,000 SQUARE FEET of floor space, with 
225,000 sq. ft. for manufacturing: the 
remainder for offices, shipping, etc. 
PRODUCTION-FLOW DESIGN Single-floor lay- 
out that permits progressive flow of prod- 
ucts through processing operations. 


SELF-TAPPING SCREWS SOCKET SCREWS 


the new PARKER 


MECHANIZED MATERIALS-HANDLING Special 
conveyor systems and other modern 
equipment provide advanced degree of 
automation, and speed production. 
AUTOMATIC HEAT TREATING equipment, of 
P-K design, is typical of new production 
facilities for highest efficiency. 


ADVANCED QUALITY CONTROL Newest inspec- 


SCREWNAILS MASONRY NAILS 


PPRPRPPPRRPII 


Product Engincering December, 1955 





'KALON plant... 


Production facilities 


matched with an 


unequalled experience 
=.=- tO offer you more 


assembly savings 


Starting with a revolutionary idea, the 
original Sheet Metal Screw, Parker-Kalon 
has become the leading manufacturer of 
Self-tapping Screws and other fasteners 
essential to low-cost assembly of thousands 
of the nations best-known products. 


Industry’s reliance on Parker-Kalon has 
brought about this growth, and the new 
Parker-Kalon plant, in a real sense, was built 
to your specifications. 

In this great new plant, P-K Fasteners 
will be produced in larger volume to meet 
steadily increasing demand. Advanced engi- 
neering facilities will also contribute to P-K 
progress in research and development. 

Parker-Kalon's unequalled “know-how” 
is now matched with the finest facilities for all 
operations. Now, more than ever, you can be 
sure... “If it’s P-K... it’s OK!” 


tion and testing equipment guards P-K 
quality standards. 

PACKING AND SHIPPING areais fully equipped PARKER-KALON DIVISION 
for rapid handling of large stocks and ship- 
ment of orders. 

AIR-CONDITIONED LABORATORY provides all 


modern requirements for research, fas- 
tener development, and performance tests. 


General American Transportation Corporation, 


Clifton, New Jersey 


Sold through leading Industrial Distributors 


STAPS* ° WING NUTS œ- THUMB SCREWS 


PASIF 


*Registered Trade-mark 
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HELICAL GEARING 
FIRST REDUCTION 


DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 





How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 
Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


you can 6€ SURE...1¢ irs 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 


motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 

J-07349 





Westinghouse 


Product Engineering — December, 1955 





| 
| 



























AUSIMAG S 
goed edere... 


FASTER DELIVERY. Four things are vital to quick ceramic deliveries: 
Plenty of Materials, Machinery, Firing Facilities and “Know How.” You'll 
find all four in greater abundance where AlSiMag is made. 


SIMPLIFIED ASSEMBLY. Versatile AlSiMag extrusions can often be chosen 
or designed to combine several functions, thus eliminating costly production steps. 
Wider range of shapes, sizes and cross sections. 


HIGHER QUALITY. Uniformity and precision tolerances make 

AlSiMag extrusions easy to assemble. Other “plus” factors: Strength. 
Permanent rigidity. Resistance to chipping. Corrosion resistance. Favorable heat 
shock characteristics. Superior performance at higher 

temperatures and higher frequencies. Widest choice of materials in the industry. 
LOWER COSTS. Ceramic production by the extrusion method is economical. 
Since basic extruded shapes can be machined before firing, 

extremely intricate as well as simple designs can be produced 

rapidly at prices favorable to production budgets. 


AlSiMag Extrusions May Solve Your Problems! 
Send us a blueprint or sketch for full details. 


S4TH YEAR CHATTANOOGA 5, TENNESSEE 
s" AMERICAN LAVA ean 
LEADERSHIP C O R p Oo E] A T I Oo N Minnesota Mining and Manufacturing Company 
w Branch offices in these cities (see your local telephone directory): Cambridge, Mass. * Chicago, Ill. * Cleveland, Ohio * Dallas-Hou:ton, Texas * 
Indianapolis, Ind. * Los Angeles, Calif. * Newark, N. J. * Philadelphia, Pa. * St. Louis, Mo. * South San Francisco, Calif. + Syracuse, N. Y. + Tulsa, 


Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., P. O. Box 757, London, Ontario. All other export: 
Minnesota Mining & Mfg. Co. International Division, 99 Park Ave. New York, N. Y. 
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Simmons 


ways to save 


QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 


on assembly costs 


QUICK -LOCK For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked ; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. Made in all-metal and plastic with steel insert. The molded 
design permits heads to be made in various shapes for refrigerator 
shelf supports, washer knobs, brackets. Available in a wide variety 


of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to- 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
sion and shear loads; can be used for air and water-tight seals: 
recesses completely into panels. Solidly built without springs or 
delicate mechanical parts, unaffected by arctic temperatures or 


field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly. 
cost saving in many industries, 

If you are interested in cutting your costs, turn to Simmons Fas- 
teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. 


SIMMONS FASTENER CORPORATION 
1751 NORTH BROADWAY, ALBANY 1, NEW YORK 
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ALUMINUM @%& REPORTER 


* * * Twentieth in a Series to Industry on Aluminum Uses and Developments * * * 


ALUMINUM EXTRUSION SOLVES SCRAP PROBLEM 


A. A. F. Uses Aluminum in Filter, Fan, Coil, 
Grille, Duct and Damper of Classroom Unit Ventilator 


Aluminum's Easy Machinability 
Ideal for Short-Run 
Production of DoALL Monolight 


DoALL Monolights are used to check the 
accuracy and measure the finish of gauges 
and lapped parts to within millionths of an 
inch. These generators produce Monochro- 
matic light of a single, known wavelength 
which enables operators to detect incredibly 
small surface irregularities by observing re- 
flection patterns. 

These precision instruments are produced 
in short-run quantities. These limited pro- 
duction runs make cast and machined alu- 
minum the most economical material to use, 
cheaper than stamping or sheet metal fabri- 
cation. Finishing operations, too, are easier, 


and trim is given its shiny appearance sim- | 


ply by buffing. 
Other alu- 


minum advan- | 


tages, light 
weight com- 
bined with 
great strength, 
are important 
factors, as 
Monolights are 
used at work 
benches, and in 
regular inspec- 
tion proce- 


T nn 
= . 


New DoALL 2* utility Monolight. 
Non-magnetic aluminum permats 
use on magnetic chucks. 


dures they are 
frequently 
moved from place to place. DoALL Mono- 
lights vary in size from 2" to 20". The 2" in- 
strument is often used on magnetic chucks 
of surface grinders to check surface finishes. 
Here aluminum provides complete magnetic 
shielding for the Monolight’s transformer. 
Life of the Monolight instruments is longer 
because of aluminum’s non-rusting and cor- 
rosion resisting characteristics. 

The aluminum advantages considered by 
DoALL, plus its excellent heat and light 
reflectivity, high electrical and thermal con- 
ductivity indicate aluminum’s use in a 
broad variety of applications. 

For applications in which the easy ma- 
chinability of aluminum is a consideration 
Reynolds offers a special technical hand- 
book, "Machining Aluminum Alloys." This 
124-page book covers tools, speeds and 
feeds, plus information on operations in- 
cluding automatic screw machining. Single 
copies of "Machining Aluminum Alloys" 
are free when requested on your business 
letterhead. See address below. 





The ability of aluminum extrusions to economically provide intricate 
cross-sections to close dimensions solved a problem and supplied a fabricat- 
ing advantage to American Air Filter Company of Louisville, Kentucky. 


The problem solved by extrusions in- 
volved the moulding along the top of the 
multi-unit Herman Nelson Classroom Unit 
Ventilator, shown at right. This piece was 
formerly rolled from steel and had to be 
folded down at each end to provide for fast- 
ening adjacent units. Bending frequently 
resulted in wrinkling and wrinkled pieces 
had to be scrapped. 

Redesigning the moulding to a 6063-T42 
aluminum extrusion offered a simple joining 
solution by including a locking strip track. 
As shown below, an aluminum locking strip 


Scrap problem solved by extruded moulding with track 
for short locking strip, set screws. 


is inserted in the track, at the ends of ad- 
jacent moulding sections. The strip is then 
secured by a screw in the lower track of each 
moulding. Only an extrusion could make 
this track possible in the intricate cross sec- 
tion of a single piece moulding. And the di- 
mensional accuracy of Reynolds Aluminum 
extrusions provided perfect alignment of the 
butted ends resulting in a clean, accurate, 
strong joint at a lower cost than ever before. 
A renewable air 

filter with a light- 

weight aluminum 

frame and face 

was developed as 

a low maintenance 

feature of the same 

classroom unit 

ventilator. The 

frame is extruded, 


Double leg extruded aluminum 6063-T4 alumi- 
angle aone apea re num angle with a 
double leg on one 
side. After notching, the angle for each of 
the two frame elements, is formed around a 
114” mesh, expanded, flattened aluminum 
face sheet, so that the sheet fits into the 
channel formed by the twin legs of the angle. 
Frame corners are heliarc welded; face is 
tack welded to the angle; and the two frame 
halves joined by spot welded hinges. 


Classroom unit ventilator with extruded aluminum mould- 
ing across top, front edge 


Since the air intake grilles and ducts, and 
the squirrel cage fans of the classroom venti- 
lator frequently handle damp, outside air, 
Reynolds Aluminum’s rustproof quality is of 


| special value in these applications. In addi- 


tion, the light weight of aluminum: sreatily 


| simplifies and reduces the cost of balancing 


the fans, and makes airstream actuation of 
a recirculating damper most efficient. Fan 
center disc, rims and 
blades are all made of 
3003 aluminum allov in 
H16, Hit and H18 
tempers respectively, 
and the hub is 2011-T3 
aluminum screw ma- 
chine stock. Assembly 
is by upsetting blade 
ends against rims, Aluminum simplifies bal- 
center disc against EE 
blades, and hub against 
center disc. Duct, grille, and damper are 
all formed from 1100-H 16 aluminum sheet, 

Because of the heat transfer efficiency of 
aluminum and its extremely favorable price 
and supply advantage over copper, fins for 
heating coils in the classroom unit ventilator 
are made of 1100 alloy aluminum in the 0 
temper. 

‘To improve your products with aluminum, 
Reynolds Styling and Design departments 
will be glad to work with your engineers. 
As American Air Filter has with their ap- 
plication of aluminum, you may be abe to 
increase efficiency and sales appeal without 
increasing cost. 
r=- 

Reynolds has prepared a 138-page | 

handbook, “Designing with Aluminum l 

Extrusions." Single copies are free when | 

requested on business letterhead. Also | 

available is a complete index of | 

Reynolds technical literature and films. | 

See address below. I 


WRITE REYNOLDS METALS COMPANY, P. O. BOX 1800-HN, LOUISVILLE 1, KENTUCKY 


MORE 


INTERESTING NEWS ABOUT ALUMINUM ON NEXT 


PAGE 


(Advertisement) Printed in U.S.A. 
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(Continued From Preceding Page) 


Single Aluminum Extrusion Replaces 3 Element 


Assembly in Sedgwick Elevators 


Sedgwick Machine Works of Poughkeepsie, N. Y., recently switched to 
one of the largest aluminum extrusions produced for commercial use, for the 


rail on which its Stair-Travelor home elevator operates. 


Previously, Sedgwick used a heavy metal 
rail assembled from a standard 5” x 5” x 34" 
TE | E hot rolled angle 

| |" and two pieces of 

cold rolled bar 
stock. One piece 
; of bar stock was 
1” x 1?4*, and for 
the top of a Tee, 
a 14" x 3” piece 


















was used. These 
pieces had to be 
laid out, machined 
Land welded. 

By using the 
aluminum extru- 
sion illustrated, Sedgwick simplified layout 
and eliminated welding and machining costs 
as well as the cost of combining sections to 
make one long rail. In addition, desirable 
new fextures included in the extrusion were 
not feasible in the welded assembly. And 
corrosion, which had occurred when the 
part was made of ferrous metal, has been 
eliminated completely. 

Extruded aluminum, means a consider- 
able per foot saving in manufacturing and 
installation costs, and customers save on 
F.O.B. freight charges due to aluminum’s 
light weight. 

Many companies are now using aluminum 
extrusions to reduce their costs. To acquaint 
you with their possibilities and low cost of 
dies, Reynolds offers a 138-page handbook, 
“Designing with Aluminum Extrusions.” 
Single copies free when requested on busi- 
ness letterhead. See address below. 


Wrought Aluminum Alloy 
Designation Chart Available 


A special chart is available from Reynolds 
Metals Company, showing old and new alloy 
designations for wrought aluminum. The 
new designations 
are those put into 
effect by the Alu- 
minum Associa- 
tion on October 1, 
1954. 

The Reynolds 
chart is in two sec- 
tions—old to new 
conversion, and 
new to old conver- 


| 


sion. In addition it 
is footnoted with 
both general and specific data. A review of 
the Temper Designations system in effect 
since 1947 is also included. 

For copies of this convenient chart in 814” 
x 11” and 17” x 22” sizes, write to Reynolds 
Metals Company at the address below. 


FOR COMPLETE INFORMATION ON THESE OR ANY OTHER REYNOLDS ALUMINUM PRODUCTS, write to Reynolds Metals Company, P.0. Box 1800-HN, Louisville 1, Kentucky 
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New Method For Making 
Aluminum Tube From Strip 


Reynolds Metals "Technical Advisor" 
No. 29, details a new low-cost method for 
making aluminum tube directly from strip. 


own plant and obtain many important econ- 
omies. 'The new method is claimed to great- 
ly extend applications of aluminum tube, as 
it easily handles diameters from !5" to 214" 
and wall thicknesses from 0.020" to 0.083". 

In this method, strip is formed into a tube 
by a series of forming rolls. Tube then 
passes through a welding head where high- 
frequency current (450,000 cycles) is fo- 
cused to heat by electric induction only the 
very edge of the strip at the exact point 
where the edges are butted together. No 
metal is added. Other rolls now squeeze out 
the melted metal, leaving only an extremely 
narrow weld zone. This eliminates weak cast 
metal so the weld zone has strength equal 
to that of unwelded tube. The weld is made 
at a rate of 100 feet per minute or more. The 
weld is exceptionally strong. 


This new process is claimed suitable for | 
working the non-heat-treatable aluminum | 


alloys, 5050 and 5052. High yield-strength 
tube in these two alloys have never before 
been available as temper drawn tube. 

If you would like more complete informa- 
tion you may receive free this and future 
issues of the Reynolds Technical Advisor by 
requesting it on your business letterhead. 
See address below. 


Reynolds Offers New R-2003 
Calcined Alumina 


Calcined alumina of top ceramic quality 
at regular commercial prices has been an- 
nounced by Reynolds Metals Company. 

R-2003 calcined alumina contains fewer 
impurities and less water, which reduces 
dusting and minimizes shrinking. It contains 
only traces of such impurities as oxides of 
iron, silicon and titanium. 

The new calcined alumina is highly re- 
sistant to thermal and mechanical shock, 
and transmits these properties to the finished 
product. Applications of R-2003 alumina 
range from abrasives to use in refractories 
for lining tanks or furnaces. For further 
information, write to Reynolds at the ad- 
dress below. 


Reynolds Aluminum Foil Finds 
New Packaging Application 
Added to the countless food packaging 


uses for Reynolds Aluminum foil is a new 
foil-paper material for multiwall bags for 





Pp 


A fabricator can make his own tube in his | 
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Stationary Whirlybird 
Drives Away Smog, Fog and Frost 
The odd-looking structure pictured below 


owes its existence almost entirely to the 
unique properties of aluminum. It is the 
"Weather-Master" fog and frost control 
tower, manufactured by Diesel Power Inc., 
Greenville, Pennsylvania. 

Operating on the helicopter principle, the 
Weather-Master pulls warm, dry upper air 
| down against an adjustable 





diffuser and spreadsitevenly 
in all directions. A special, 
horizontal propellor is driven 





by a vertically mounted elec- 
tric motor. 

Each tower replaces sev- 
eral of the smudge pots now 
used to protect fruit and 
tender plants against frost. 
They also relieve fog condi- 
tions at airports. There are 
20 agricultural applications 
and industrial uses. 

Because the Weather- 
Master stands 30 feet high, it must be con- 
structed of a metal that is both strong and 
light. Light weight is also an advantage in 
shipping and erection. The moist air the 
Weather-M aster is designed to dispel cannot 
rust aluminum. Painting is never necessary. 

The tower is a 10” od extruded tube with a 
.188” wall of 6061-T6 aluminum. Other struc- 
tural members are 6061-T6 aluminum angles. 
Diffuser is 3003-H14 aluminum sheet. Base 
and motor mountings are aluminum castings. 

If aluminum can benefit your products, 
Reynolds engineers will be glad to assist you 
on design or redesign. Or write for the 130- 
page handbook, “Aluminum Structural De- 
sign.” Free when requested on business 
letterhead. See address below. 


bulk packaging of hygroscopic chemicals, 
resins, or other products requiring high 
moisture protection. 

One company is using 50-pound foil lined 
bags for packaging its animal feed, and 
Reynolds is using a 100 pound bag for 
packaging and shipping activated alumina. 

Names of foil lined bag manufacturers 
are available on request. 


Consumers Look For 
Reynolds Design Seal 


This “Designed in Reynolds Aluminum” 
seal is familiar to millions of homes, thanks 
to extensive television advertising. To con- 
sumers it means products manufactured 
with highest quality aluminum — makes 
buyers out of shop- 
pers. For details on 
how your company 

MS can qualify for this 
REYNOLDS seal, write Reynolds 
ALUMINUM 


Metals Company at 
the address below. 
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Looking for the accurate 


mechanical variable speed drive? 


IT'S LINK-BELT P.I.V. 


In operation, exclusive self-tooth-forming chain meshes 
with conical, grooved wheels to transmit power without slip. 


Link-Belt P.I.V. is 


e independent of friction 
e all metal 

e fully enclosed 

èe automatically lubricated 


Here is the Positive, Infinitely Variable speed drive 
that’s not dependent on friction for transmitting power. 
Instead, its exclusive drive chain with self-forming 
metal teeth engage with radial grooves in two pairs of 
cone-shaped wheels. Positive power transmission is 
assured at all speeds regardless of load. 

Movement of the single control screw simultaneous- 
ly varies effective diameters of wheels on input and 
output shafts. This makes possible an infinite number 
of stepless speed adjustments within the range of the 
drive. Speed of the output shaft can be changed in- 
stantly, even while operating under full load. 

Link-Belt P.I.V. drives are available in capacities 
from 1⁄2 to 25 hp... in 8 sizes and 16 types for hori- 
zontal and vertical mounting. See your nearest Link- 
Belt office or authorized stock-carrying distributor, and 
write for Book 2274. 


! ewe VARIABLE SPEED DRIVE 


On jute slasher, Link-Belt P.I.V. Variable Speed Drive with elec- 
tronic control automatically regulates the speed of winding ends 
onto the beam by control of the moisture content of the material 
and the accumulating diameter of the wound beam. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Fac- 


tory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 


South Africa, Springs. Representatives Throughout the World. 
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How to produce « 
a Laboratory PA 


oo ! 


Scale to sell 
for only 529 


CASE HISTORIES FROM 
uw. VERSOS FILES 


a aea M- 


cost in any quantity. We have 162,000 square 
feet of the most modern equipment for mak- 
ing dies and for die casting aluminum and 


Manufacture a laboratory balance as accu- 
rate, as fine-looking as this Ohaus Cent-O- 
Gram* — capacity 311 grams, sensitivity to 


.01 gram — to sell for only $29.50? Realis- 
tically, you'd have said it was impossible — 
but here it it! 


To produce such an outstanding value in a 
precision instrument requires all the top level 
design and production abilities that can be 
mustered. The two principal parts of this bal- 
ance — base and support brackets — were 
designed to obtain all the advantages of die 
casting: — thin wall sections of great strength 
and rigidity, negligible machining, high speed 
production, low cost. 

And low cost means low first cost too; that's 
why Mt. Vernon has been a constant supplier 
to Ohaus for many years. From die cost to 
finished casting, Mt. Vernon has both the com- 
plete die casting service and the facilities it 
takes to produce parts like these at minimum 


zinc. Mt. Vernon service comprises completely 
coordinated designing, die-making, casting, 
and machining, all under one roof. 


It will pay you to bring your production 
specifications to us. We may show you, as we 
did Ohaus, the way to important cost reduc- 
tions and improved products. 


MT.VERN 
DIE CASTING CORP. 


i 
STAMFORD, C EARN E 


* Manufactured by Ohaus Scale Corporation, Union, N. J. Á 
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FOR YOUR 


. FLOW CONTROL 


wm... requirements 


between 0.5 and 20 GPM 


it's a WATERMAN 
Full Range Adjustable 
pupemeex Moon 1407-4 


x 
"^ P 


noe 2 v» X 
+) 4 4 


Do 
giat 
COMPACT 


RELIABLE 
RUGGED 


Minimum to maximum flow adjustment obtained by 180 
handle rotation. 


Flow rate changes easily accomplished under any conditions 
of pressure or back pressure. 


Adjustable handle tension eliminates need for wrenches and LOOK TO 
locking levers for changes in flow setting. WATERMAN 
Ideally suited for installations requiring frequent changes in FOR THE ANSWER 
operating speeds or throttling control during the machine TO YOUR FLOW 
cycle. CONTROL 
Choice of control—either right or left rotation of control REQUIREMENTS 
handle. 
Multiple control—with right and left hand rotation operator 
can control two operations simultaneously. i 

: , Write for latest 


Aluminum bodies housing steel working parts provide light 


weight units for easy handling and installation. illustrated bulletin E 


Mme cnn] quet OR eU P IN AROUND Jn RA TA IHR. PE REP a dien E m 


ENGINEERING COMPANY 
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During a 7.5 second cycle, 
this switch controls four 
different circuits to generate D 


four independent operations. 


“ 





New Timer Switch for Vending Machines 
And Other Automatic Sequence Controls 


New 
Plunger 
Switch @ 
fits dozens 
of uses 


A plunger switch, recently devel- 


oped by Mallory, makes or breaks 
one or two circuits in sequence 


in only 4” full travel. Actuated 


by a cam, knob, door or similar 
device, it provides three different 
switching points at the released, 
partially depressed and fully 
depressed positions. Capacity is 
15 amps at 230 volts AC. Only 
l'$" in outside diameter. Write 
to Mallory for full information. 





Serving Industry with These Products: 
Electromechanical—Resistors + Switches * Television Tuners * Vibrators 


Electrochemical—Capacitors * Rectifiers 


J 


You can get full details in our latest Technical 
Bulletin. Write or call Mallory for a copy today. 


Mercury Batteries 
Metallurgical— Contacts + Special Metals and Ceramics +e Welding Materials 


A NEW interval timer switch developed by Mallory helps to 

make automatic vending machines perform varied opera- 
tions in quick, accurately timed sequence. On a soft drink 
dispenser, for example, the switch regulates four actions in a 
7.5 second cycle: drops a paper cup into place, opens a valve 
to fill the cup, shuts off the valve and releases a latch to let 
the customer receive the cup, then counts the sales. 


Four independent circuits can be controlled at varied intervals 
during the cycle. Other timers can be furnished to control more 
or fewer circuits. The basic switch action can be supplied in varied 
lengths of total cycle. It is applicable to numerous other types of 
automatic vending devices...and can be applied to sequence 
controls in other fields of use such as machine tools. 


Approved by Underwriters Laboratories, the switch operates from 
standard 110-volt, 60 cycle power lines. It embodies the design 
and construction features which Mallory has developed during 
years of experience in producing timer switches for leading appli- 
ance manufacturers. It is compact in size, and requires mini- 
mum labor to mount and connect in your equipment. 


Whenever you are designing automatic vending machines... or 
any product which makes use of automatically switched circuits 
... you can profit by the application of this and other timer 
switches available from Mallory. We will be glad to send data 
and to have one of our specialists consult on your specific problem. 
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NOW... «a new, standard 


connector 


to save the cost of special design 


FLEXPIPE* permits travel...absorbs vibration 
...connects misaligned ports in pipe lines 


Here’s a new, standard tin bronze flexible connector 
you can use to convey air, gas, oil, steam or water 
Flexpipe Connectors have standard plated brass pipe 
fittings at each end. They permit travel, flex with 
motion, and dampen vibration. They save time and 
materials by taking the place of rigid connections made 
up on the job with elbows, couplings and short runs 
of pipe. When intermittent travel occurs, Flexpipe 
Connectors move with the pipe, relieving stresses 
which shorten the life of rigid connections. 

Flexpipe Connectors are designed for wet yarm 


systems, and for trouble spots in commercial and indus- 
trial piping. Sizes, lengths, part numbers and operating 
pressures are given in the table below 


Max. Offset Max. Max. Working 
each side of Working Pressure at 
Pressure at Max. Temp. 
mittent Length Pari Room Temp. (350° F) 
travel) Inches Numbers Psi PSi 

Va + Ya M-10 

1% 16 V. M-20 

h 9 % M-10 

1% 18 34 M-20 

A 10 h M-10 

1⁄4 20 Ya M-20 

Va n 34 M-10 

1% 22 34, M-20 

V 12 ! M-10 

1% 24 1 M-20 

à 13 1% M-10 

1% 26 14% M-20 

a 14 1% M-10 

1% 28 14 M-20 

” 18 2 M10 


1200 850 


Í d 
m f | T 
. connects misaligned condensate drains ... connects finned tube radiators to steam supply 


AN 


ANACONDA 


Cutaway section of i PRODUCT 
Flexpipe Connector 
shows how core of 
seamless, tin bronze 
tubing is corrugated 
for flexibility. 100% 
tight. No packing. 
Wire braid cover- 
ing for extra 
strength. 


The American Brass Co., American Metal Hose Div., Waterbury 20, Conn. 
In Canada: The Canadian Fairbanks-Morse Co., Ltd. CE 


C] Please send me more info 


ADDRESS... 
city 


My Distributor’s Name... 


ee ee ee 





in vour 


Ó transmission 


belt needs 


[We Mvmtapes o | Powerrip "Timing" Beit | Chain | Gear | v-Belts | Flat Beits | 
Dee |v | | | |_| 


2. Positive elimination of slip 


and creep 


3. Completely compact (Both 
in width and pulley diam- 


eter) 


4. Lightweight 


(Heavy duty 
belt only 0.1 Ib./ft./in.) 


<| S 


aa acA 


6. No initial tension 


7. Unusual speed range 
(Speeds up to 12,000 FPM) 


8.. Efficient (Elim. heat, lube 
drag, high bearing loads) 


9. Constant angular velocity 
(no speed fluctuation) 


10. Minimum backlash 


11. Design flexibility ET ART 


«| «. 


M rrr 


< 


< 


14. Can it be completely housed 
and forgotten? 


Note that the U. S. PowerGrip “Timing" Belt takes a "V" after every advantage 


While every type of drive has certain advantages, no type 
of power transmission possesses so many advantages as 
the U.S. PowerGrip "Timing" Belt drive. For example, 
it is the only positive drive that never needs lubrication. 


THE LIST OF USES GROWS DAY BY DAY! Power produc- 
tion machinery in every field is made more efficient, 
volume of production increased, and maintenance costs 
lowered with this amazing belt. The list of OEM applica- 
tions grows too numerous to mention. U.S. PowerGrip 


has streamlined hundreds of products ...made them sell 
above competition. Some equipment would not be in 
existence at all, if it weren't for this great belt. 


Immediate delivery of stock drives with ratios up to 
12 to 1 is obtainable from any of United States Rubber 
Company's selected distributors or any of the 27 "U.S." 
District Sales Offices, or the address below. 

Send for free illustrated manual, complete with stand- 
ard drive tables. 


“U, S.” Research perfects it...“U. S.” Production builds it... U. S. Industry depends on it. 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Joints * Rubber-to-metal Products ¢ Oil Field Specialties + Plastic Pipe and Fittings + Grinding Wheels * Packings * Tapes 
Molded and Extruded Rubber and Plastic Products ¢ Protective Linings and Coatings + Conductive Rubber * Adhesives * Roll Coverings + Mats and Matting - 
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How Xe Guild Trouble Free Automatic Control Panels 


ALLEN-BRADLEY PANEL COMPONENTS Special control panels—to be reliable and trouble- 
free—must be built of reliable starters, relays, timers, 
indicating pilot lights, etc. 


When you standardize on the Allen-Bradley line 
of control components, you get the benefits of years 
of practical experience with all types of control 
problems. But, best of all, let Allen-Bradley design 
and build your trouble free panels for you. Call your 


Bulletin 894 - nearest Allen-Bradley office for friendly counsel. 
Manual Visible Blade Disconnect å 
Bulletin 700 Uni- 


versal Relays up to Allen-Bradley Co. 
8 poles a-c or d-c 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd. 
Galt, Ont. 


» 
Bulletin 891 
Adjustable Fuse Clips 


Bulletin 800T Oil- 

fight Pilot Light with : 

glass lens Bulletin 800T Oil- Bulletin 800T Oil. Bulletin 849 
P ) tight Push Button tight Push Buttons Pneumatic Timer 


C 


b-— QUALITV 
cr — MOTOR CONTROL 





A-B explosion-proof solenoid starter on 
liquid petroleum gas compressor. 


A-B Bulletin 609 manual starter on Barnes- 
dril magnetic and fabric filter. 


A-B solenoid starters and 3-button sta- 
tion on Economy shaving machine. 


A-B Bulletin 709 solenoid starter on Oliver 
36 inch, 5 hp band saw. 


These three across-the-line starters are so popular because each is a 
QUALITY product in design and construction, which provides continuously 
accurate and reliable thermal overload protection. Costly motor burn- 
outs are prevented and machine shutdowns are avoided. 


Bulletin 609 Manual Starters 


Because these starters are push- 
button operated, they can be 
mounted in close groups if neces- 
sary. Switching mechanism is both 
"quick make" and "quick break." 
Sustained overload trips the starter 
and stops the motor, The overload break- 
ers are rese! by pushing the STOP-RESET 
button. Available up to 5 hp, 220 v; 72 
hp, 440-550 v. 


Bulletin 709 Solenoid Starters 


The simple design —only one moving part 
—of these remote control automatic start- 
ers assures long life and trouble free 
operation. Provide reliable motor over- 
load protection. They also give no-voltage 
release protection that prevents the acci- 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


A-B flush-type Bulletin 709 starter on 
Stokes injection molder. 


ALLE 


dental restarting of stalled motors. 
The operator must press the START 
button to restart the motor. Avail- 
able in ratings up to 300 hp, 220 
v; 600 hp, 440-550 v. 


Bulletin 712-713 Combination 
Starters 


These compact starters save space 
and installation cost by combining 
magnetic starter and manual visible blade 
disconnect or circuit breaker in a single 
cabinet. This assures a neat, safe instal- 
lation, because starter cabinet cannot be 
opened unless disconnect lever is in the 
"OFF" position. Available with manual 
disconnect up to 100 hp, 220 v; 200 hp, 
440-550 v. With circuit breaker up to 
200 hp, 220 v; 400 hp, 440-550 v. 


In Canada —Allen-Bradley Canada Ltd. 
Galt, Ont. 


A-B Bulletin 712 combination starter on 
Ekstrom- Carlson scarf mill. 


oti iit T= 
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MYLAR* SOLVES ANOTHER ENGINEERING PROBLEM! 


PHILCO HIGH-FIDELITY SPEAKER using new 


Du Pont “Mylar” for improved performance—undistorted sound 


“Our new electrostatic high-fidelity 
speaker couldn’t have been developed 
without Du Pont ‘Mylar,’ ”’ reports 
the Philco Corporation. “We use 
metalized ‘Mylar’ to obtain an ex- 
tremely thin, strong diaphragm that 
both insulates and conducts current 
on the same material. Fitted over 
an aluminum backplate, ‘Mylar’ op- 
erates at frequencies where ordinary 
diaphragms would be badly de- 
formed — M yiar' gives us completely 
undistorted sound." 

This successful product innovation 
is only one example of the way an 
imaginative industry is putting the 
unique properties of “Mylar” poly- 
ester film to profitable use. From 
metallic yarns to smaller trans- 
formers for guided missiles, Du Pont 
“Mylar” is making possible better 


products at lower cost in a wide 
variety of fields. Here’s why: 
*Mylar" has a tensile strength of 
20,000 pounds per square inch. It 
has greater dielectric strength than 
most known insulating materials, 
and an impact strength at least twice 
that of any known commercial film. 
What's more, Du Pont “Mylar” is 
resistant to moisture and solvents, 


DU PONT 


MYLAR 
POLYESTER FILM 


Res. u. s. Pat OFf 


Better Things for Better Living...through Chemistry 


*“Mylar”’ is the registere1 Du Pont trade-mark for its brand of polyester film. 
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and remains flexible and stable over 
a temperature range extending from 
-80?F. to 300°F. 

How about your product? There 
may be a way “Mylar” can solve 
those knotty problems and improve 
over-all performance. Mail the cou- 
pon today for a fact-filled booklet 
telling you more about this new 
versatile film—‘‘Mylar.”’ 


E. |. du Pont de Nemours & Co. (inc 
Film Department, Room 12-P, Nemours Bidg. 
Wilmington 98, Del. 


Please send me sample and further information on 
"Mylar" polyester film. 


Name 
Firm 
Street Address 


City 





they thought this die casting 
couldn't be made... 


@ But Stewart turned out over 12,000 a week! 


This helical gear is one example of an old habit at Stewart Die 
Casting —“finding a way.” In 45 years, we have produced many 
castings that “couldn’t be made.” Whatever type of die castings 
you need—small or large, simple or intricate—count on Stewart 


to meet your most rigid specifications . . . on time. 


SERVICES AVAILABLE 
7 Designing * Engineering * Die Making 


Metallurgical Control + Most Modern Die Casting Equipment * Complete 
Machining, Polishing and Assembly Facilities. 
45 years of helping industry to “Make It Better” 


f aii ramana 


LOIUOU DIE CASTING . «4 Q division of 


^ 
Y 


f 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE +» BRIDGEPORT, CONNECTICUT, 275 WARREN STREET 





NEW! For severe impact and heavy loads 
*" LINK-BELT presents 


“MILL BEARINGS” 


STEEL PILLOW BLOCKS are the answer wherever bear- 

ings must withstand great shock and impact loads—as 

on steel mill, foundry, oil drilling, mining, construction 

and other heavy-duty equipment. Thats why Link- 

Belt offers this line of Mill Bearings. 

Perhaps your bearing demands are less extreme. 

Whatever your need, you'll find the right an- 

swer in this complete line of pillow blocks... 

plus flange, flange-cartridge, cartridge, take- 

up and hanger blocks and self-aligning 

roller bearings. Ask your nearest Link- 

Belt office for a copy of the helpful 

, 120-page Data Book 2550 on the 

Link-Belt “Mill Bearings” full line, and 8-page Book 2565-A 
are part of industry's most 


Se eke ee cse on Link-Belt "Mill Bearings. 


All these 


important differences 
are found only in Link-Belt *MILL BEARINGS" 


EASY INSTALLATION AND 
MAINTENANCE. Removal 


MTM n qn yim mat s meten 


FREE-ROLLING SELF-ALIGN- 
MENT. Adjusts immediately in 
all directions, assuring full load 
capacity, even when subjected 
to shaft deflections and inac- 
curacies of mounting. Impor- 
tant because "Mill Bearings" 
are subject to heavy, sudden 
shock loads. 


ONE BASIC HOUSING accom- 
modates either type of seal 
shown at left. They keep lu- 
bricant in and dirt out. 


cap means removal of Lx 
and hence no interference witl 
assembly and inspection 


SUPER-RUGGED STEEL HOUS- 


ING. Four large heat-treated 
thru-boltslock with heat-treated 
alloy steel serrated nuts 
firmly clamp cap and base, per 
mitting maximum radial and 
thrust loads. Big base area sup 
ports the bearing and with- 
stands the extremely heavy 
pounding of mill and other 
grueling operations. 


$9. 0r 


t conditions, oil 
x laminated with 
synthetic rubber hı a" EN 
LINK-BELT COMPANY: Execu . Mic 1 y 
Chicago 1. rr 
oem Carryi Toners, Beast and Distributors in 
All Cities. New Y. ; Scarboro 
ca, Springs. 


Ball and Roller Bearings 








How to Catch 
a Fisherman 


It's said that fishermen buy more things than fish do. 
Be that as it may, the spinning tackle box by UMCO 
Corporation of Minneapolis, made of tough, versatile 
U. S. Royalite, illustrates some of the many advantages 
of this fine fabricating material. For Royalite is: 

l impact Resistant. Tackle boxes are often banged 
against rocks or dropped into boats. Royalite 
can "take it". 

2 Rustproof. Salt water or fresh, Royalite is com- 
pletely unaffected. These spinning tackle boxes 
are often used by skin divers to carry equipment. 

3 Easily Fabricated. Note molded-in lure compart- 
ments and sharp detail. Low-cost wood, resin or 
metal tools do the job, depending on volume. 





4 Compatible with Metal. Note the aluminum 
plate, hinged to the Royalite. The latch fastens 
to the Royalite. The hinges, handles and buckles 
are riveted permanently in place. 

Royalite is also: .. . impervious to most chemicals . . . 
lighter in weight than any commonly used metal... 
beautiful, in a wide range of colors and finishes. ..com- 
pounded of plastic fortified with rubber for superior 
impact resistance. 

Want to catch more customers? Design it of Royalite 
for greater beauty-appeal, better service, much stronger 
saleability. Write, wire or phone for details to United 
States Rubber Company, 2638 N. Pulaski Road, 
Chicago 39, Illinois. 





US United States Rubber 
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I saven 403.46 per rine! 


Switching 5 Flash Butt-Welding of Mill-Rolled 
Se€tio (Slashed Production Cost 764% 


NEW METHOD OLD METHOD 
Ring, rolled and welded from mill Ring, rolled and welded from rec- 


section of approximate shape of tangular bar size to maximum over- 
finished port. all dimensions of finished part. 


Rough rings purchased by a well known manufacturer 
of jet aircraft engines weighed 135 pounds each. Most 
of this weight was excess metal which had to be machined 
away. American Welding's Industrial Products Division, 
working with this company, studied blueprints and 
recommended a flash butt-welded ring, formed from a 
Free Catalog of American m. special mill-rolled section, Adopting this new ring saved 
Welding Facilities. Send : 3 88 pougdeofMetal and eliminated mu {the machining 
for Your Copy TODAY. wrfrequired. American Welding now produce*wagusands 
of these rings, in a rough-machined state, at les an 
one-quarter of the original cost. 


Would you like to know more about American Welding 
and what savings it may help to effect on products which 
you manufacture? Write today — we will be glad to study 
your problem. 


AMERICAN 
WELDING 


THE AMERICAN WELDING & MANUFACTURING CO. 


140 DIETZ ROAD e WARREN, OHIO 
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The bearing cap is held tightly in place 

«v. against the inner face of the bearing enclo- 

du | sure. This cap, with its close running clear- 

im a * M. Wi ances, keeps grease from the interior of the 
e motor .. . retains an ample supply within 


the bearing enclosure 
u Y enc ose an protecte At the outer side of the bearing, double 
* 


labyrinth seals keep grease in, also keep 
dirt out. What's more, large grease reser- 
or voirs act as additional dirt traps. 
o . . 
* 


* eusy to grease 


* 


You can lubricate the bearings without 
dismantling the motor. Pipe-tapped holes 
in the bearing housings at three points pro- 
vide both means for inserting new grease 
and a means of flushing out old grease. 


Look for the extra bolts on the end housing 
. the sign of greater value. Ask your Allis- 
Chalmers representative or Authorized Distribu- 
tor to show you a cutaway section of this mainte- 
nance-cutting design. Or write Allis-Chalmers, 

Milwaukee 1, Wisconsin, for Bulletin 51B7225. 
A-4609 


ALLIS-CHALMERS 
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TO REPLACE A RIVET Rolipin’s spring 

action firmly fastened radio transformer 
laminations in place and did two things a 
rivet couldn’t do—aligned the laminations 
and compensated for minor hole variations. 


Where can you use this 
‘simple fastener? 


If you use locating dowels, hinge pins, rivets, set screws 
—or straight, knurled, tapered or cotter type pins, Rollpin 
offers the opportunity of a better method that can cut 
assembly and maintenance costs. This slotted tubular steel 
pin with chamfered ends eliminates special machining, 
tapping, and the need for precision tolerances. Driven into 
a hole drilled to normal production standards, it locks 

securely in place, yet can 

readily be drifted out and 


reused whenever necessary. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 
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TO REPLACE A STOP PIN 


Rollpin’s self-locking action elimi 
nated staking or peening opera- 
tions required to retain a straight 
solid pin. 


3 Better Methods 
with ROLLPIN 


TO REPLACE A SET SCREW on 
automobile brake handle, Rollpin 
is self-retained in the hand grip 
but can easily be driven into over- 
drilled hole in shaft to free han- 
dle, then removed and used 
again. 


TO REPLACE A DRIVING PIN for a flexible drive shaft on a washing 
machine, Rollpin cut assembly costs by eliminating precision drilling 


and reaming 


r^ — — - MAIL COUPON FOR DESIGN INFORMATION ^ — — ~ 


Elastic Stop Nut Corporation of America 


Dept. 'R37-122 


2330 Vauxhall Road, Union, N. J. 


Please send the following free fastener information: 


] Rollpin somples 
] Rollpin bulletin 


L 


Firm... 


Street 


| 
I 
| 
| 
| 
| 
| 
| Name 
| 
l 
| 
l 


] Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 








PICK ANY ONE, ALCOA CAN IMPACT IT 
IN ONE PUNCH 


In a single press stroke, Alcoa forms seamless tubular 
parts like these with diaphragms, flanges, shoulders and 
ribs. And for parts like these, impact extrusion is the 
only economical method of one-operation forming 
Alcoa Impacts combine the advantages of an extruded 
side wall and a forged bottom to give you ultimate 
lightness and strength. 

If you have confined your thinking of impact extru- 
sions to tooth-paste tubes and condenser cans, see what 
is being done today at Alcoa’s Impact plant. For in- 
stance, we make a variety of nonsymmetrical parts; use 
strong alloys; produce heavy sections and long, thin 


tubular parts. 


Your local Alcoa sales engineer offers unbiased help 
in your design problems. His intimate knowledge of 
the impact process may effect substantial savings to 
you, He is listed under “Aluminum” in the classified 
phone book. Aluminum Company of America, 1992.7 
Alcoa Building, Pittsburgh 19, Pennsylvania. 

\ 


co^ q.— 
ALU AINOAT, \ 







Your Guide to \ 
Aluminum Value 


Fasten Aluminum With Alcoa® Aluminum Fasteners 


Alcoa Makes Impact Extrusions to Your Specifications 


9» 
a. mes 


| 


p 
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SEMS-by-SHAKEPROOF 


Putting lock washers on 
screws by hand is costly 
and time consuming. 


The lock washers on 
SEMS-by-SHAKEPROOF 
always rotate freely... 


Shakeproof's complete line of 
standards will meet nearly 
every assembly need. 


Kit 


With pre-assembled 
SEMS-by-SHAKEPROOF 
two parts are handled as one. 


Multiple, tapered-twisted teeth 
give positive 
mechanical locking action. 


Specials and multiple-piece 
units make the range of 
application unlimited. 


Now ...make your own tests! See for yourself how SEMS- 
by-SHAKEPROOF can save money in the assembly of 
your product. Write for your free sample kit today! 


WORLD'S BROADEST LINE OF 


AA 
m t 
` 


MASS-ASSEMBLY FASTENINGS 


t i EN 


D 


The lock washer is mechanically 


pre-assembled on the screw 


—held on by the rolled threads. 


Locking teeth fit closer 
under the screw head for 
maximum locking power. 


One-piece SEMS 
-by-SHAKEPROOF can be 
hopper fed for automation! 


[j Lj 
a Í t 


Lock washers can't drop 
off, can't be wasted 
or “forgotten,” 


You get the best protection 
against vibration loosening with 
SEMS-by-SHAKEPROOF. 


Eliminate unnecessary handling. 
SEMS-by-SHAKEPROOF 
will save time, reduce costs! 


SHAKEPROOF 


“Fastening Headquarters” » 


DIVISION OF ainda TOOL WORKS 


St. Charles Rd., Elgin, Illinois - 


Offices in Principal Cities 


In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


Bog; 








E] 


Cape Cod Canal Bridge, longest vertical lift bridge in the world. 


Perfect performance for 20 years 


The main sheave bearings now in 
their 20th year of service on the 
Cape Cod Canal Bridge—the 
world's longest vertical lift bridge 
—have given excellent, trouble- 
free service. 

TORRINGTON's long experience in 
the highly specialized field of bridge 
bearings has made this perform- 
ance possible and resulted in econ- 
omy and precise control for a num- 
ber of other bridge installations 
that include single- and double-leaf 


bascule, retractable and floating 
spans. 

TORRINGTON makes every basic 
type of anti-friction bearing includ- 
ing custom-made bearings for a 
wide variety of applications in 
heavy industrial equipment. Your 
TORRINGTON bearing engineer will 
be happy to select or help design 
the best bearing for your"*àppli- 


cation. Call on him today. 
THE TORRINGTON COMPANY 


South Bend 21, Ind. * Torrington, Conn. 


District offices and distributors in principal cities of United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller + Tapered Roller + Cylindrical Roller e Needle e Ball e Needle Rollers 
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Prominent Bridges Equipped With 
TORRINGTON BEARINGS 


Cape Cod Canal Bridge, 
Buzzards Bay, Mass 
Torrence Avenue Bridge, 
Chicago, III 
Lewiston-Clarkston Bridge, 
Washington-Idaho Border. ..1939 
The Commodore Schuyler F. Heim 
Bridge, Los Angeles, Calif....1947 
The Canal Street Bridge, 
Chicago, Ill 
North State Street Bridge, 
Chicago, lil 
San Joaquin River Bridge, 
Mossdale, Calif 
Lake Washington Floating Bridge, 
Seattle, Wash 
And These New Bridges 
Under Construction 


South Park Avenue Bridge, 
Buffalo, N. Y. 

Turtle River Bridge, 
Brunswick, Ga. 
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\ Ward Leonard Type M Vitrohm 


1 
rheostat using contacts made from 


extruded shapes 


Ingenious application eliminates 
hand assembly, makes absolutely 
uniform stationary contacts in 
Ward Leonard power rheostats 


CROSS SECTION VIEW of a Ward Leonard Vitrohm Type S rheostat 
showing how contacts are embedded in a vitreous enamel. 
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Ward Leonard Electric Co., Mount Vernon, N. Y.. makes 
a line of high quality power rheostats marketed under the 
trade-name Vitrohm. Anywhere from 41 to 161 individual 
stationary contacts, or buttons, have to be embedded with 
their resistance elements in an insulating vitreous enamel 
all contacts uniformly set and spaced, for uniform perform 
ance. Their patented process originally used buttons blanked 
out of sheet brass—hand assembled and spaced on a steel 
wire to hold them while the vitreous enamel was fired. 
Ward Leonard refined the process and for four models 
now starts with the extruded shapes shown above. The stock 
is accurately slotted for correct spacing, forming a continu- 
ous line of buttons connected bv a triangular ^wire"—which 
is an integral part of the extruded shape. When sections are 
curved, the buttons remain uniformly spaced and oriented. 
After the button assemblies are embedded in the vitreous 
enamel, the connecting wire is easilv milled off. Ward 
Leonard gets absolute uniformity with less effort and fewer 
rejects—it gets healthy dollar savings, despite the fact that 
more than half of the extruded shape is milled out. 
Imagination applied to extruded shapes can pay big 
dividends—lower direct labor costs—fewer machining opera 
tions—less scrap—improved product quality. Your Anaconda 
representative will be glad to work with you. The American 
Brass Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. s534 


ANACONDA 


EXTRUDED SHAPES 
Short cuts to a finished product 





they grip tight...seal tight 
—they’re made of 


CRUCIBLE 


stainless steel 
cold heading wire 


These Tuff-Tite* fasteners, made by Townsend 
Company, New Brighton, Pa., have a neoprene 
washer preassembled into the head. They stop leaks... 
hold tight even where there's severe vibration... seal 
out moisture effectively. 


Of course high speed production of these fasteners, 

like other types of screws, bolts, rivets and pins, demands 
cold heading wire with optimum workability. That 
means wire that’s structurally sound and metallurgically 
uniform . .. with sufficient ductility to make forming 
easy ... and with good tensile strength. 


Crucible stainless steel cold heading wire has all these 
qualities — plus exceptional corrosion-resistance. That’s 
why Crucible Types 305 and 410 stainless are used 

for the new Tuff-Tite fasteners, as well as for many 


other types of fasteners. write wow fer your free 
copy of Crucible's new 


Crucible will fill your stainless cold heading wire needs 32-9ege beokiet on Bezletal 
quickly and efficiently ... in the grade and size that best stainless steel wire. 

fits your application. Talk over your production 

requirements with your Crucible representative soon. 

Crucible Steel Company of America, The Oliver Building, 

Mellon Square, Pittsburgh 22, Pa. 


*Trademark 
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first name in special purpose steels 


Crucible Steel Company of America 
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From a strange and ancient ‘checkerboard... . 


tomorrows oil seals today ! 


The “Latin Square” is an age-old device mathe- 
maticians have used to speed solution of prob- 
lems having many variables. Now, this same 
strange “checkerboard” has ultra-modern ap- 
plication in National’s oil seal laboratories — 
where engineers have adapted it to predict accu- 
rately the performance of new and visionary 
sealing lip compounds. 


In the hands of National Oil Seal researchers, 
the Latin Square cuts exploratory engineering 
time on compounding as much as 75%. Better, 
more dependable, lower torque oil seals can be 
available to you months, even years, sooner. 
It’s another example of how pioneering, “years- 
ahead” engineering at National makes tomor- 
row's oil seals available today. 


National has supplied over a billion oil seals for America's cars, trucks, buses, 
tractors, aircraft, railway cars, machines and household appliances. 


NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, California. Sales Offices: Chicago, 
Cleveland, Dallas, Detroit, Downey (Los Angeles County), Indianapolis, 
Milwaukee, Newark, Van Wert, Wichita. Plants: Redwood City, Downey 
and Long Beach, California; Van Wert, Ohio. 
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Corrosjon Problems Solved 
Pickling Tanks 


Heat Exchangers 


Fasteners 


Spray Booths 
Metering Pumps 
Mixing Tanks | 
Agitator Parts 
Pumps and Valves 


Bright Dipping 


Fume Ducts 


When will you add yours to the list? 


Ja SULPHURIC, ACID 
< a 8g C76" 8 
Aerated 
x 4C 


JN RATE 


à 
x 
<U 
O 
4 60 6 8 9 
4l" 48 ¢ 
ACID G 
Carpenters Stamie N 20-Cb is available 


from Tbe Carpenter Steel Company, Alloy 
I ube Division, Union, New Jersey, in tbe 
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forms of tubing, pipe, sheet, plate and 
trip; and Stainless No. 20 in the forms 
of bars, strip, wire and billets. In addi 
sion, many other No. 20 fabricated parts 
wre available from various manufacturer: 
Write us for their names. 


How sure are you that your troublesome corrosion problems can’t be licked? We've 
helped to solve a lot of *toughies", and we'd like to help you with yours. For example, 
one plant had a problem with Stainless Type 316 tie rods exposed to a solution of 
sulphuric acid ranging from 0% to 589%. Temperature: 158°F. (70°C.). After changing to 
Carpenter Stainless No. 20, life of the rods increased from 4 days to 256, and the No. 20 
rods still don't show any signs of corrosion. This is just one job report of man; that 
shows what happens when plants change from ordinary stainless steels to Carpenter 
Stainless No. 20. 


There is no other stainless on the market quite like Stainless No. 20. It was developed 
after seven years' research in Carpenter laboratories. It combines good workability 
with super resistance to many types of hard-to-handle acids (including sulphuric) at 
high operating temperatures. And in the short time it has been available, No. 20 has 
added months, sometimes years, to the life of equipment such as mixing tanks, heat 
exchangers, process piping, pump and valve parts, bolts, nuts, tie rods, pickling racks, etc. 


Here is your opportunity to realize new freedom from corrosion headaches. Tell your 
Carpenter representative you want to see the new No. 20 Comparative Corrosion Kit 
containing proof of super corrosion resistance. Or, to get started in testing No. 20 now, 
drop us a line for test coupons. 


[arpenter 


Pioneering in Improved Tool, Alloy and Stainless Steels Through Continuous Research 
THE CARPENTER STEEL Co., 117 W. Bern St., Reading, Pa. 
Export Department: The Carpenter Steel Co., Port Washington, N Y.—“CARSTEELCO” 
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Guarantee TOP Performance and Maximum Life! 


A THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


{ 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell “C”) provide practically com- 
plete protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
and similar occurrences. Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 


TTTTITLIITITTI 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” 
Hydraulic Piston Rod Seals withstand tem- 
peratures from—100°F. to plus 500°F. They 
are impervious to practically all known 
chemicals, including the fire-resistant, spe- 
cial, and standard hydraulic fluids in cur- 
rent use. Available from Miller at no 
extra cost. 


Benefits To You 


Highest quality Black Ferric Oxide Finish 
provides rust protection in air cylinder op- 


E 
R 
ol 
3 
H 
= 
| 
; 
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eration and on all cylinders during ship- 
ping and installation. 


Cylinder heads, caps, mountings, pistons, 
followers, tie rods, and the unplated por- 
tions of the piston rods have this finish 
at no extra cost on all Miller cylinders. 
(This finish not recommended for water 
service ) 


EN Á equire- 
linder * 
a fy the above 


EFFECTIVE DATES 


These new Miller features will be 
provided at no extra cost after 
January 1, 1956—and at Miller's 
option prior to that date. 


MILLER FLUID POWER CO. 
SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND ¢ YOUNGSTOWN * DAYTON * TOLEDO è CINCINNATI + COLUMBUS 1 i 

PITTSBURGH * PHILADELPHIA * BOSTON * HARTFORD * NEW YORK CITY \.. 2002-04 N. Hawthorne Ave. Melrose Park, Ill. 

BUFFALO è ROCHESTER è MINNEAPOLIS * GRAND RAPIDS * DETROIT * FLINT - 

FORT WAYNE © SOUTH BEND * INDIANAFOLIS è MILWAUKEE è LOUISVILLE 

KANSAS CITY * SEATTLE * LOS ANGELES * SAN FRANCISCO * BALTIMORE 

DENVER è ST. LOUIS è MOLINE è CHICAGO è HOUSTON è ATLANTA " TIE "u^ C081 H cc 5 

TORONTO, CANADA ond OTHER AREAS AIR & HYDRAULIC CYLINDERS BOOSTERS ACCUMULATORS 
COUNTERBALANCE CYLINDERS 





Getthe ONLY SHEAVE 


with ALL these 


Full-length bushing key for uniform torque 
transmission along entire bushing. 


Floating collar allows cap screws to draw 
sheave on taper of bushing without binding 


— collar takes no torque. 


Full-length split and uniform section provide 
uniform grip over entire contact surfaces. 


CE 
Y ER 
gy tape cae. 


UN 
Nw mie 4; 
1 n — x te rs) 1 
- à - owe 
; @ oct key pinned 
E e i an * w k out 
1 Ni à oye T 
A a "1 
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No torque carried by Two-piece bushing (cast 
screws as all torque is iron sleeve and free-float- 
transmitted through keys. ing collar). 


heav. A B 
Bushing fully split and uniform WC 
in section for full-length, full- NS S Yes Yes See Your 
circumference grip. Allis- Chalmers 
Torque carried by keys instead of District Office 
threaded bolts. oe 

Distributor 
All screws engage all threads fully. Yes Yes 

Yes i Yes Yes 


Mounts in one piece. 


Texrope and Magic-Grip are Allis-Chalmers trademarks. A-4553 A 


MILWAUKEE 1, WISCONSIN 
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J&L cold drawn ELECTRICWELD tubing 


now available with a 
superior SPECIAL SMOOTH I.D. finish 


Reduces your over-all production 
costs in applications like these . . . 

e cylinder tubing 

e hydraulic and pressure tubing 

e shock absorbers 


e ordnance components 


This new drawn-over-mandrel 
grade tubing with its mirror-like in- 
side surface finish is today busy help- 
ing manufacturers reduce or entirely 
eliminate costly machining on many 


TEE 


Sones + 


c ——————— 
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applications and is being substituted 
for more costly types of steel tubing. 
For example, it may be used, without 
inside honing, for many cylinders 
through which plungers are passed. 
J&L Cold Drawn ELECTRIC- 
WELD Tubing with a Special Smooth 
ID finish combines the physical ad- 
vantages imparted by today's modern 
electric welding techniques with those 
of cold working. It withstands high 
internal hydrostatic pressures, carries 
heavy torsion loads, resists high-fre- 
quency vibration, and offers a favor- 


Send for your free copy today! 


able weight-to-strength ratio for appli- 
cations in which loading occurs in 
all directions. 

J&L Cold Drawn ELECTRIC- 
WELD Tubing can be furnished in 
its three specifications in OD sizes 
from 34-inch to 244 inches and in 
wall thickness from 20 to 10 gage, 
0.035 and 0.134-inch respectively. 

This new booklet provides the in- 
formation you need . . . specifications 

. tolerances . . . chemistry . . . 
mechanical properties . . . annealing 
. . finishes. 


aarti i 


ones & Laughlin Steel Corporation 
Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa. I 


I Send me a copy of your new Cold Drawn ELECTRICWELD booklet. 


NAME L——— 


| 


e i COMPANY — — —— —. 
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WE ROLL METAL 
fov scales that can detect the missing 
dot from an | 


e Scale makers have borrowed a new kind of alloy used 
fot springs in the finest watches— metal far springier 
than the finest steel. We call it Nilcor* . . . and produce 
it in widths from %” to 1%”, .0025” to .025"' thick. 


It's so hard and tough that only the finest, most 
advanced mill equipment and techniques can process it. 
Yet it is the most perfect material known for making the 
precision torsion bands used in laboratory scales . . . with 
more precise characteristics . . . greater stability . . . 
unmatched resistance to corrosion . . . longer life under 
repetitive bending. 


Despite the difficulty of working Nilcor, the Athenia 


(€ * 55 


V 


Steel Division of National-Standard gives it up to an 
85% reduction and maintains tolerances as close as .0001 '. 


It is this kind of ability that enables Athenia to develop 
practical applications of unique Nilcor and also makes 
Athenia a foremost supplier of special high carbon strip 
steel. 


If you think you have a particular application requir- 
ing Nilcor, or if you need strip steel with unusual 
demands for tolerance, flatness, edge forming, uniformity, 
temper and other characteristics, try Athenia. And 
remember, small company or big company, we are eager 
to serve you. Write us. 


*Trade Mark, National-Standard Company. 


NATIONAL-STANDARD COMPANY «+ NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 

ATHENIA STEEL DIVISION * CLIFTON, N. J. 

Flat, High Carbon, Cold Rolled Spring Steel 

REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 

Industrial Wire Cloth 

WAGNER LITHO MACHINERY DIVISION * JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 
WORCESTER WIRE WORKS DIVISION +» 
Round and Shaped Steel Wire, Small Sizes 


WORCESTER, MASS. 
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These tests—made by an independent laboratory for 
Michigan Molded Plastics Co.—demonstrate clearly the 
amazing strength Kralastic wheels offer. 

Even more important, though, are the many other 
advantages Kralastic gives wheels. An unusual rubber- 
resin blend with a unique combination of hardness and 
toughness, high dimensional stability, and reliable per- 
formance over a wide temperature range, Kralastic pro- 
duces wheels that are... 
€ self-lubricating and practically wear-proof 


€ rust-proof — corrosion proof 


NN 


Recent independent laboratory 
tests on lawn mower wheels* 


showed: 


The Kralastic wheels tested actually had 5% more 
M usable strength than conventional steel lawn mower wheels ! 


"s, 


The impact strength of the Kralastic wheels was 
practically identical with that of the steel wheels! 


| 
a 


And the axial bending strength of the stee! wheel 
was only 16% greater than that of the Kralastic wheel! 


@ attractively, permanently colored 

€ less than half the weight of aluminum 
€ highly resistant to abrasion 

€ casily assembled — require no bearings 
e relatively inexpensive! 

Why not consider the many opportunities for improved 
product performance and increased sales Kralastic^ offers 
you? And feature these advantages. They will help you 
sell the complete product. For further information, write 
us on your company letterhead today. 


*Kralastic wheels, manufactured by Michigan Molded Plastics Co., Dexter, Mict 


Division of United States Rubber Company 


Naugatuck, 


Connecticut 


BRANCHES: Akron e Boston e Charlotte e Chicago e Los Angeles e Memphis e New York e Philadelphia e IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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this is important enough 
fo read twice! 


9 Here's Frenchtown's answer to an im- 
portant engineering need . . . perhaps your 
very own. 

Now, for the first time, you can obtain 
1, 2, or a dozen prototype high alumina 
ceramic parts for development work in 
your own plant ... at low cost. 

This new service, developed by en- 
gineers for engineers, is available to ''cus- 
tom-make'' any small-lot number of 
Frenchtown engineered ceramic parts to 
your exacting specifications. 

Here's an opportunity to put high alu- 
mina ceramics * through the mill" to help 


irenchtown 


87 MUIRHEAD AVENUE 


TRENTON 9, 


you solve a materials problem for a new 
product . . . or help you improve an ex- 
isting one, without the barrier of buying 
production run quantities. 

Why not find out more about the plus- 
advantages offered by Frenchtown's Pro- 
totype Service? 

Write, outlining your 
problem. Ask, too, for 
a copy of this 4-page 
bulletin which de- 
scribes the complete 
line of Frenchtown 
engineered ceramics. 


PORCELAIN 
COMPANY 


NEW JERSEY 


California Representative: Edwin E. Starr, 4101 Rhodes Ave., North Hollywood, Cal. STanley 7-5879. 
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9'5 Pound Magnetic Octopus, about 12” 
square, primarily designed for dip tank 
use in hot or corrosive liquids, as shown. 


Utilizing Alnico magnets in 3 small 


stainless steel (18-8) tubes, it retrieves 
tools, tramp iron and tiny iron particles 
from hard-to-reach bottoms of ovens, 
troughs, tanks and other vessels. 


“Octopus” shows use of 
magnetic nickel alloy 
for diverse application 


THIS MAN HOLDS a deceptively sim- 
ple Eriez tool, well-named a magnetic 
“Octopus.” 


It is completely non-electric. Yet 
ts powerful, permanent magnetic 
trength is capable of lifting and 
olding sizable amounts of ferrous 
metal objects or masses. 


This potent, permanently depend- 
able magnetic power stems from 
ALNICO . . . an aluminum-nickel- 


cobalt-iron alloy. 

The remarkable permanent mag- 
netic strength of this nickel alloy 
provides two basic advantages: 


(1) No need for electromagnets, current 
and accessory equipment. 


A 


(2) Reduction of tool size and weight to 
desirable limits. 


utilized in tools made 
by Eriez Manufacturing Company, 
Erie, Pa. for hundreds of diverse 


applications. 


These are 


The addition of nickel...essential 
in Alnico permanent magnets 
helps scores of other alloys meet 
particular fabrication and service 
demands. So if you encounter diffi- 
culty with metal for a specific appli- 
cation, let us give you some practical 
help. Write for ... List A of avail- 
able publications. A simple form 
makes it easy for you to outline 
your problem. 


Better Product Assured where Eriez per- 
manent magnetic drums remove stray 
iron from tallow and meat scraps. 


Safeguards Hammer Mill. Eriez non-elec- 
tric magnetic pulley removes tramp iron 
from wood chips on belt feeding the mill 
and explosive mixtures beyond. 


Cleans Powdered Chemicals. Eriez perma- 
nent magnetic grate removes invisible 
iron particles from drugs and the like. 


67 Wall Street 


INCO, THE INTERNATIONAL NICKEL COMPANY, INC, 511.52. 5 V 


TRADE MARE 
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BEST 


MIT OF Mna d. 


And when there's another way to form 
synthetic rubber, you can be sure it 
will be available from Acadia! 


Right now Acadia is precisely meeting 
all manner of rubber specifications. Very 
often Acadia helps users to find a better, 
less costly way. 

For in addition to the complete choice of 
shape, size or method, Acadia offers its wide 
experience in developing special rubber 
properties. Here you get exactly the char- 
acteristics you want — strength, compression- 
deflection, resistance to oil, age or what have 
you. Here, too, is the remarkable Acadia 
SILICONE rubber that stays resilient at 

2 100° below zero, or 500° above. It's available 

: molded or extruded for gaskets, seals, 

EXTRUDED "O" rings, washers, sheets, cut-parts and 
packings. 

Would you like further information 
about Acadia synthetics for your product? 
A letter or postcard will bring an Acadia 
representative at your convenience. 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, Illinois 


Branch Offices in Principal Cities 


e.. 
E 
ACADIA PRODUCTS 
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B.F. Goodrich Rivnut 


provides blind shockproof nutplate, 
clean for attachment — in seconds! 


B. F. Goodrich Rivnuts provide firm, accu- 
rate nutplates in one, quick operation. They 
are particularly suited for blind applications 
where other methods of fastening are impos- 
sible. And they form shockproof nutplates 
that hold secure against all kinds of vibration. 


B. F. Goodrich Rivnuts cut assembly time 
and costs, eliminate nuts, welding, tapping, 
clinching. They provide a tight, dependable 
seal. Save man-hours, too, because one oper- 
ator can install a Rivnut in seconds! If you're 
looking for a fastener that can improve your 
product and cut production time, why not 
get the help of BFG Rivnut engineers. 
The B. F. Goodrich Co., Tire and Equipment 
Division, Rivnut Sales, Akron, Ohio. 


Rivnuts make new cab 
design possible 


“Our entirely new cab design would not 
have been practical without the Rivnut,” 
says Unit Crane & Shovel Corporation. 
Rivnuts solved three big problems in this 
design: 1) gave Unit Crane a blind nutplate; 
2) in metal too thin for tapping and welding; 
3) that would hold secure against vibration. 


] Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 After upset, Rivnut threads 
pull-up stud of a manual firmly against work — tool vp stud, forming a bulge are still clean and intact, 
or pneumatic heading tool. at right angles to work. in the Rivnut shank. ready for screw attachment. 


SEND NOW FOR FREE 


B.F, Goodrich RIVNUT DEMONSTRATOR 


Demonstrates with motion how 


you can use Rivnuts to fasten TO 
and WITH. Explains construction, 
simplicity of installation. Get your 
free copy by writing to: The B. F. 


The only one-piece blind rivet with threads Goodrich Co., PE-125, Akron, O. 
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ME FLETCHER MINING EQUIPMENT REPORTS ON CHIKSAN SWIVEL JOINTS 


LONG, SERVICE-FREE LIFE DESPITE EXTREME 
ABRASIVE DUST AND MECHANICAL ABUSE 


When it comes to rugged service, the Fletcher Roof Drill really puts 
Chiksan Swivel Joints thru the paces. Installed on hydraulic lines where 
operating pressures run as high as 1800 psi, the Swivel Joints are used to 
minimize torque and eliminate knotting on lines as the bit is raised and 
turned. The Swivel Joints are subjected to extreme mechanical abuse 
and abrasive dust as the hard working drill bores a hole, then installs 
and tightens roof bolts in underground mines. 

Yet with all of the extreme abuse and abrasive coating. the J. H. 
Fletcher Company reports Chiksan Swivel Joints continue to provide 
free swiveling action with exceptional maintenance-free service. 

Assure yourself of this long-life, trouble-free service, by specifying T ey mds 
versatile Chiksan Swivel Joints in your plant and equipment. Chikson Swivel Joints rotate 360° in 1, 2, 
and 3 planes, handling air, hydraulics, fuels, 


oils, water and other fluids. 
LHLE SAN, FOR FREE CATALOG WRITE DEPT. PE-12 


M A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


42m CHIKSAN COMPANY, Brea, California * Newark 2, New Jersey * Well Equipment Mfg. Corp., (Division), 
“a 


Houston 1, Texas * Chiksan Export Co., Brea, Calif.; Newark 2, New Jersey * Chiksan of Canada, Ltd., Edmonton, Alta. 
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Investment-Cast in One Piece... 
5 Secondary Operations Avoided 


This intricate valve disk and stem socket were investment difficult machining operations. 


cast at a considerable saving in machining, assembling, and An assembly operation, which would have required 
joining costs. The disk is produced in an odd shape and has precision locating devices, was also avoided. The stem 
a concave rim with a 240-degree groove. There is a tapered, socket had to be accurately located . . . 0.225 in. from the 
out-of-round recess in the stem socket. The disk and socket centerline of the disk. This bium: was held to within 
were designed and produced as one integral casting. plus or minus 0.005 in. on the finished part by the invest- 
The shape of the disk, vital to the proper functioning of ment-casting method. 
the part, was cast to size. A contour machining operation Reducing production costs by eliminating secondary 
would have been required to produce this shape by other operations is only one of the many advantages of Haynes’ 
methods. The groove in the rim of the disk, and the stem precision-investment-casting process. For the full story 


socket, were also cast to size . . . thus eliminating two more call or write to any of the District Sales Offices listed below: 


HAYNES 


TRADE-MARK 


h h b O Y S 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


UCC) 


General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago - Cleveland - Detroit - Houston « Los Angeles - New York « San Francisco + Tulsa 


**9*99*9*929299292922922225 


‘Haynes’ is a registered trade-mark of Union Carbide and Carbon Corporation 
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OF SYNTHANE LAMINATED PLASTICS 
— RESISIS MOISIURE, HEAI, ARCING, BREAKAGE  - . 


Practically everything made requires a combination of 
several properties. And this terminal insulator is a shining 
example. It has to have high dielectric strength in a 
machinable insulator, good moisture resistance, excellent 
arc resistance, good heat resistance and mechanical 
strength. These and other requirements indicate Synthane 
laminated plastics for the job. 

Starting with the blueprint, Synthane Corporation pro- 
duces the needed base material with the right combina- 


SYNTHANE CORPORATION, 4 River Road, Oaks, Pa 


Please send me more information about Synthane laminated 
plastics and fabrication service. 


a 
ae ie ict ce dE 


Company. 


m€——À———————————4 


wo 
c 


tion of properties, machines it with accuracy, and supplies 
the finished parts, with no waste, to the customer. 

Each year Synthane turns out thousands of different 
finished parts. They are made from the more than 33 
different grades of Synthane laminated plastics which are 
also regularly supplied to industry in sheets, rods, tubes, 
and molded parts. Good service and quality are charac- 
teristic of Synthane fabrication. 

If you are looking for parts with many different 
properties — physical — mechanical — electrical — and 
chemical, in combination, Synthane may be your answer. 
Mail the coupon for information. 


LAMINATED S PLASTICS 


SYNTHANE CORPORATION + OAKS, PENNSYLVANIA 
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A SHORT CUT TO A FINISHED PRODUCT 


REDUCE YOUR MACHINING OPERATIONS, REDUCE SCRAP 
get a superior wrought metal product with Anaconda extruded shapes 


Cost-paring possibilities unlimited: In 
few areas can imagination and inge- 
nuity pay off so handsomely as when 
applied to the use of extruded shapes. 
Visualize your finished parts as cross- 
sectional pieces cut from a long ex 
truded shape. 
Costs come down, quality goes up: Ex- 
truded metal is wrought metal—tough, 
dense- grained, smooth-surfaced, and 
easy to machine. When you switch 
from cast parts, you eliminate rejects 
due to pits and porosity; you reduce 
machining, scrap ...and finishing time. 
A manufacturer of hosiery knitting 
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machines, for example, found he saved 
from 25-30% over cast brass. He makes 
120 components from 12 different 
ANACONDA Extruded and Drawn Brass 
Shapes. He also gets the superior pre- 
cision, balance, and long-wearing and 
bearing qualities in these parts, which 
must operate at high speeds. 

Metals: Extruded shapes are available 
in copper, brass, bronze, and special 
copper alloys—in long mill lengths suit- 
able for feeding into turret lathes or 
automatic screw machines. 


Our experience at your service: The 
American Brass Company pioneered in 


extruded shapes. The accumulated ex- 
perience of the organization, its wide 
selection of dies, may help vou short- 
cut production and save money. 

We'll be glad to make suggestions 
based on your sketch or sample. Ad- 
dress: The American Brass Company, 
Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. 


x49 


ANACONDA 


EXTRUDED SHAPES 


9] 





Special MB mounts give 
damped vibration control 


What to do when low frequencies cause re- 
sonance in vibration isolators? That was the 
problem put to MB engineers by one com- 
pany. Stiffer mounts had been tried. But 
these reduced isolation of higher frequency 
vibrations and caused malfunctioning of the 
sensitive product. 

New, type 121 MB mounts supplied the 
answer. These units minimize low frequency 
resonances through a unique internal damp- 
ing design without any sacrifice of high fre- 
quency isolating efficiency. They restrict re- 
sonant build-up to below 3.5 to 1 in any 
direction of vibration. 

Three sizes are now available to you, in 


threaded or press-in types. All meet military 


the 


Threaded flange or press-in types avail- 
able in MB damped vibration isolators. 


specifications on vibration and shock. Metal 
parts interlock, totally enclosing and pro- 
tecting damper. Load ranges: from 15 to 100 
pounds per unit. 
Satisfying special vibration control needs 
has been MB’s business for 
over 15 years. Take advan- 
tage of this fund of busy 
and successful experience. 
Check with MB for special- 
performance mounts avail- 
able as standard units, 
BULLETIN NO. 616 
gives useful, helpful data 
on vibration. Send for your 
copy to Dept. 6 


manufacturing COMPANY weer ein 


A division of Textron American, Inc. 


PRODUCTS TO ISOLATE VIBRATION . 


. . TO EXCITE VIBRATION . 


. » TO MEASURE VIBRATION 
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Connect EPA with 
‘Cannon under all 


moisture conditions 
. Splash Proof « Potting Connectors « Watertight 


Protection against moisture is becoming more and 

more important. You'll find a wide variety of 
moisture-proof connectors in the Cannon line... connectors 
that solve a wide range of moisture problems 

. from those where only minimum protection 

is required to those where potting of connectors is 

needed to give maximum safety and 
performance. Certain Cannon connectors 
are even designed for complete 
submersion in such 
applications as underwater 


geophysical exploration. 


Potting connectors in iU 
Series include 12 designs, each 
in 16 sizes, in both. plugs and 
receptacles, with pin or socket 
contacts, in the CA group. Potting 
may be applied, also, to the "K" 
miniatures, specials and other types. 
Other moisture-proof connectors in the AN 
Series include the popular- AN-E, OA (Ordnance), 
rE OC E A 


Typical Connon Connector 
Designed for Potting 





For "average" moisture resistance, the XKW and 
BRS Series are recommended. 


Where complete watertight protection is needed, 
you may select from the heavy-duty W Series 

in three AN insert sizes. They may be submerged. 
2E (Signal Corps type) is available as a 

moisture sealed power connector. 


Our engineers are PRG help you with your 
moisture protection or potting problems. Write TODAY! 


E ut 

LED. e o/ 

AUDIO RUGGED UNDER first in 
SERVICE WATER connectors 


CANNON imn 


CANNON ELECTRIC COMPANY, 3209 Humboldt Street 
Los Angeles 3l, California 

Factories in Los pawa East Haven; Toronto, Canada 
London England Representatives and distributors in> 

all principal cities Í 











FLEXLOC AT WORK 


SS SS 


NS 


Power Hack Saw Builder Fastens blade guides with 
FLex.oc self-locking nuts. Eight of these one-piece, all-metal locknuts 
are used in this assembly. And they won't work loose, regardless of 
vibration. 

You can get the same dependable service. FLEXLOCS come in a wide range 
of sizes, types and materials. They are stocked by leading industrial dis- 
tributors everywhere. Ask your local man for Bulletin 866. Or write 
STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


Use FLEXLOCs anywhere: 
ON ROUGH BOLTS. FLExLOcs smooth out bolt threads without damaging their F LEXLOC 


own threads. 


IN TEMPERATURES TO 550° F. in plated nuts and even higher in unplated ones. 
High temperatures do not affect FLExLocs. Nuts with non-metallic inserts fail LOCKNUT DIVISION 


under such conditions. 

AS LOCK OR STOP NUTS. After at least 114 threads of a standard bolt are past 
the top of the nut, the FrExroc stays put. 

REGARDLESS OF MOISTURE, OIL, DIRT AND GRIT. Even conditions like these do 


not affect the locking ability of FLEXLOCS. JENKINTOWN PENNSYLVANIA 
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types 
with 


separable 
inner races 


A-TS Single 
row, straight 
inner race, rol- 


lers retained by cage, 
end rings or retain- 
ment rings recessed in 
outer race, inner race 
completely separable. 


A-WB Single 
row, straight 
inner race, 
double flanged outer 
race, inner race 
completely separable. 


—4] R-YS Single 
row, single 
flanged inner 

and outer races, rollers 
retained by flange 
and single retainment 
ring recessed in outer 
race, inner race 
| completely separable. 


—] R-WB Single 
_ Fl row, double 
" flanged outer 


| race, single flanged 
inner race, inner race 
| completely separable. 


separable 
outer races 


BU-Z Single 

row, double 

| flanged inner 

race, straight outer 


race, outer race 
completely separable. 


| : BU-L Single 
row, double 
flanged inner 


| race, single flanged 
Outer race, outer race 
completely separable. 
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HY POTENUSE, the sage 


You can 

put more 

bearing capacity 

in smalier housings 


with separable 


HY-LOADS 


As today’s trend toward more compact design 
exerts increasing pressure for space conserva- 
tion, more and more engineers are recognizing 
the inherent design and assembly advantages 
of HYATT Hy-Load separable straight cylin- 
drical roller bearings. 


Where bearing operating surfaces can be of 
suitable hardness and finish, the separable 
race can be completely omitted, and rollers 
operated directly on the shaft or in the hous- 
ing bore. Thus adequate bearing capacity can 
be retained when housing size is reduced, or 
bearing capacity can be increased without 
enlarging the housing. 


HYATT offers 6 major types of Hy-Loads with 
separable races, as detailed at the left. For 
further information consult HYATT General 
Catalog No. 150, or your nearby HYATT Sales 
Engineer. Ee will gladly help you plan to take 
maximum advantage of these extraordinarily 
versatile members of the HYATT Hy-Load 
family. Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 


yar 


ROLLER BEARINGS 





DESIGNING HEAT INTO YOUR PRODUCT? 


Built to Your Specs, G-E Calrod* Heaters 
Save Time in Both Production and Design 


HEATING LIQUIDS 


? 


SIMPLE ELECTRICAL CONNECTIONS after the DIRECT CONTACT WITH LIQUID 
in" type G-E Calrod immersion heater heater is screwed into place complete the over the entire heating surface of the 
from wide variety available. Threaded actual installation. A thermostat for accurate Calrod heater providesrapid heat-up 
fitting speeded installation. temperature control can also be easily installed. and minimizes heat-transfer losses. 


OAM m 


SHEATH HEATERS are chosen by EASE OF INSTALLATION is demonstrated as EVEN GRILLING is obtained along 
manufacturer of hot-dog grill to elimi- one of the eight Calrod heaters is slipped into the entire length of the grill. Grad- 
nate shock and corrosion drawbacks place. Simple construction of the G-E Calrod uated heat of these special Calrod 
of ordinary open-coil heating. heater means long life, littleor no maintenance. heaters offsets end-heat losses. 


- . E ~ 


EIE 
a 


$ 


D d EE 
nauci 


GENERAL ELECTRIC FIN HEATERS pro- PRE-FORMING to your own specifications COMPLETELY ENCLOSED General 
vide large contact area in limited reduces fabrication time and costs, and also Electric Calrod fin heating element 
space, allow maximum air circulation helps solve the problem of installation in eliminates trouble from short cir- 
in forced-convection heating. confined spaces such as air passages. cuits caused by dust in air stream. 


"Reg. trade-mark of Genera! Electric Co 


MODERN HEAT PROCESSING eS gutes B723-7, General Electric Company, Schenectady 5, N. Y. 


[] GEA-5077 Heating Liquids 
Tear out this coupon and send for your free copies of the (10 GEA-5097 Heating Surfaces 
bulletins listed at the right. [] GEA-5096 Heating Process Air 


[] GEA-5866 Calrod Heaters for Machinery Manufacturers 
Name 


For more information, contact your local G-E Apparatus Sales Office. 
;.ompany 


x . — GENERAL QD ELECTRIC 





DOEHLER-JARVIS DrvisSiON 
OF NATIONAL LEAD COMPANY 


GENERAL OFFICES 
PLANTS ar TOLEDO i, OHIO 


BATAVIA, N.Y. 
CHICAGO. ILL. Tel. CHerry 4-9521 
GRAND RAPIDS, MICH. 
POTTSTOWN, PA. 
TOLEDO. O. 


General Manufacturing Co., Inc. 
1957 Plant St. 
Middletown, U.S.A. 


Att.: Chief Design Engineer 


Dear Sir: 


a new... 
(Now you can havé\bright anodized aluminum 


\parts that match/chrome plate almost exactly 
brilliance; color and tone. 


Or you can have these parts in rich golds, 
peacock blues, deep crimsons...any color or 
tone you wish...with lusters from a bright 
high polish to a soft satin. No chipping. 
No peeling. Top notch resistance to wear, 
weather, corrosion. 


You can have any aluminum part bright 
anodized, whether stamped, forged, drawn, 
or extruded. 


Already designers are seizing the idea... 


For instance, gay frames for eyeglasses 
are now bright anodized. So are exciting 
new coffee makers...and a number of colorful 
houseware items. 


That's only the beginning. Bright anodized 

aluminum is replacing heavy chrome plated 

grilles in several style-setting new 

‘automobile models now in production or 

planned. The blend with chromed body trim 
ANS bumpers is said to be perfect...cost and 
front-end weight much lower. 


Ed D C ACID RESISTANT AND 
Whale ther Kh anwvtr ha NON-FADING 


Lob host wE Ora cecoatot ax 
J 


a 
A ysl " : 


Karta 


BLEND WITH INTERIOR UPHOLSTERY 





In the appliance field, one leading range 
maker is bright anodizing control knobs and 
emblems. And bright anodizing is also being 
used to re-style refrigerator and other 
kitchen appliance hardware...in color. 


So it goes. Think what might be done to give 
dash boards new dash! And maybe we'll soon 
see a car "gold-trimmed" throughout. We've 
sketched other possibilities and you'll 

think of more -- instrument bezels, tubular 
furniture, window frames, perhaps. TV sets? 
Cameras? 


And your products?  Doehler-Jarvis is ready 

to stamp, forge, extrude, or draw aluminum 
parts and bright anodize them for you. Maybe, 
,too, we can give an "assist" on design. 


A Doehler-Jarvis sales engineer will be glad 
to meet with you anytime. Just say the word. 


Sincerely, 


+r à ) 
/ | towers ken. Msn ( 


Doehler-Jarvis Division 
National Lead Company 


PE LA 
WAIA 


eco 


NON-TARNISHING 


RAINBOW-WIDE COLORS 


NON PEELING 


RICH APPEARANCE 


©) DOEHLER-JARVIS DIV. OF NATIONAL LEAD COMPANY 
TOLEDO 1, OHIO 





...don't waste your 
draftsmen's time with 
Hand Lettering! 


your office typist can-do the job 4 TIMES FASTER 


Bills of Material, Specifications, Schematics, 
Notes... all expertly lettered by your typist 
directly on tracings even 12 feet wide or 
more. Cleaner, sharper, fool-proof lettering 
from a wide selection of type ‘styles and 
sizes. Your typist will save valuable drafts- 
man’s lettering time and do the job four 
times faster than by hand...! Electrically 
controlled impression permits uniform, sharp 
clear composition of type directly on tracings, 
litho-plates, or stencils. Impression is scien- 
tifically variable to the requirements of the 
duplicating surface. Changeable spacing be- 
tween letters and lines imparts a beautiful 
professional appearance to the finished job. 


The copy above was composed on the 
Composomatic Model Vari-Typer. 
Heads were photo-composed on 


the — 4 a | i : " This Vari-Typer 


hs ctt dn - model can handle 
T F oy ; tracings 12 feet 
wide or more 


VPB uue QE TM he oe COWS p AER MG 
7 RALPH C. COXHEAD CORPORATION 
» 720 Frelinghuysen Ave., Newark 5, N.J. 


™ Please send me Vari-Typer Booklet No. E-52 


LETTERING MACHINE 


COMPANY 


á ADDRESS 


RALPH C. COXHEAD CORPORATION ZONE... 


720 FRELINGHUYSEN AVE. NEWARK 5, NEW JERSEY pem ee ee es S E S E g f 
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need quick service 


on TIMERS 
for automatic 
control ? 


The more automatic control problems we get, the better we like 
it. For while it's true each automatic control job is a bit different from the 
rest, the record shows that our 19 years of timer experience has given us 
the special knowledge it takes to give you the right answers, and in near- 
record time. 

If one of our standard timers won't do your job — or one of the 721 com- 
binations we have thus far developed from our 17 basic units — our engineers 
will go right to work to develop a new combination that's the one for yov. 
That's the way we grow — and we like it. 


We manufacture a complete line of timers in these 4 broad classifications: 


TIME DELAY TIMERS  * INTERVAL TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


And since we maintain large stocks of our 17 basic units, we can assure 
you of rapid deliveries — of excellent deliveries even on special orders. So 
whatever your automatic control problem, you have everything to gain by 
submitting it to our timer specialists. They'll give you a profitable answer — 
almost with the speed of automatic control itself. 


Running Time Meters 


INDUSTRIAL TIMER CORPORATION 


131: OGDEN STREET NEWARK 4, N. J 
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FOR EVERY 
ELECTRICAL. & 
ELECTRONIC 
PRODUCT 


‘APPLIAN 
T D 


7 "S 
E | 
LE e Z 


WELDING 


WIREMAKER FOR INDUSTRY 
SINCE 1902 
BELDEN MANUFACTURING CO. - CHICAGO 
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PARKER Powdered Metal 


Eliminates Machining Costs On 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ill 

Ollie J. Berger Company * 2059 Eost 72 Street 
CINCINNATI, Ohio 

William H. Broxterman * 2174 Buck Street 
DETROIT 35, Mich. 

Hodgson-Geisler Co. e 18917 James Couzens 
GIRARD, Penna 

Daniel F. Marsh èe 35 Chestnut Street 
KIRKWOOD 22, Mo. 

Edward F. Higgins, Jr. © 102 West Adams Street 
WILTON, Conn. 

Girard L. Palmer è Belden Hill Road 
SYRACUSE, N. Y. 

J. C. Palmer è 712 State Tower Bidg 


BELLEFONTE, Penna. 
Warren G. Olson « 420 East Linn Street 


Parts Like These... 


One sure way to cut costs on small metal parts is to eliminate 
machining operations. Parker Powdered Metal produces the above 
parts in one press operation . . . 

. at cost savings of from 70% to 90% compared with conven- 
tional machining methods. 

And Parker Powdered Metal Parts offer other important ad- 
vantages. Tensile strength, ductility, density, impact resistance and 
other physicals are closely controlled to meet exacting specifica- 
tions. Tooling-up is done quickly and at relatively low cost. 

It will pay you to check on the economies and design possibilities 
offered by Parker Powdered Metal. Just call the nearest Parker 
sales engineer listed here or write the factory direct. 


complete . . . to close tolerances 


Parker White Metal Company * 2153 McKinley Ave., Erie, Pa. 


POWDERED METAL PARTS 


ALUMINUM and ZINC 
die castings 


PARKER 
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Here's real versatility! LINK-BELT offers you 


19 VARIATIONS 
in WORM GEAR DRIVES 


Link-Belt Worm Gear Drive provides compact and economical right-angle 
power transmission to apron conveyor. Conveyor speed is readily changed by 


P.I.V. Variable Speed Drive to suit operating conditions. 


— 


Type WB— Single re- 
duction, worm below 
gear, horizontal out- 
put shaft. 


Type HWB—Helical 
gear first reduction, 
worm gear final re- 
duction. Worm be- 
low gear, horizontal 
output shaft. 


8 of 19 types in the 
broad Link-Belt line 


‘3 


Type WVS—Single 
reduction, worm on 
top of gear, horizon- 
tal shaft with screw 
conveyor flange. 


Type WV—Single re- 
duction, vertical out- 
put shaft (up or 
down). 


m 


Type HWV—Helical 
gear first reduction, 
worm gear final re- 
duction. Vertical out- 
put shaft (up or 
down). 


Type DWV—Dou- 
ble worm reduction 
gear, vertical output 
shaft (up or down). 


Type DWB—Double 
worm reduction gear, 
horizontal output 
shaft. 


Type WVT—Single 
or double reduction 
overhead conveyor 
drive. 


December, 1955 


Meet specific needs 
from industry's most 
comprehensive line 


HATEVER the need . . . whatever the 
CQ pmi — Link-Belt Worm Gear Drives 
can meet your requirements for simple, com- 
pact, fixed-ratio speed reduction. With them, 
you can change the direction and velocity of 
power ... match high motor speeds to mod- 
ern production needs with the least power 
loss, best possible balance of torque and 
horsepower ratings. 

Choose from a wide selection for fractional 
or large horsepower requirements. Available 
with horizontal and vertical housings to per- 
mit convenient connections to prime movers 
and driven machinery. 


Single-Worm Gear Drives in ratios from 3.1:1 
to 100:1 with output capacities to 97.9 hp 


Helical-Worm Gear Drives in ratios from 26:1 
to 540:1 — output capacities to 56.7 hp 


Double-Worm Gear Drives in ratios from 26:1 
to 8000:1 — output capacities up to 26 hp 
and 124,000 inch-pounds torque. 


For full information, con 
sult vour local Link-Belt 
officeor authorized stock- 
carrying distributor. Or 
write today for Book 
2324-A. 


D BELT 


ENCLOSED DRIVES 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan 
Ave., Chicago 1. To Serve Industry There Are Link-Belt 
Plants, Sales Offices, Stock Carrying Factory Branch 
Stores and Distributors in All Principal Cities. Export 
Office, New York 7; Canada, Scarboro (Toronto 13); 
Australia, Marrickville, N.S.W.; South Africa, Springs 

Representatives Throughout the World $4 


101 
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TURNING "Berylco" Beryllium Copper rod in Swiss screw machines at Molded Insulation Company, Philadelphia, Pa. 


Machining *Berylco"'' Beryllium Copper 


is a run-of-the-mill operation at this plant 


Beryllium copper has long been 
regarded —by people who have never 
tried it—as a difficult alloy to 
machine. Usually the reverse is true, 
as Molded Insulation Company 
can testify. 


This manufacturer regularly 
duces a wide variety of small 
precision parts from *'Berylco"' 
Beryllium Copper. The use of most 
of these parts is classified; many 
are designed to improve electrical 
connectors and communications 
equipment. Drilling, turning and 
cutting are done on Swiss screw 
machines. The parts are also slotted, 
tapped and milled. Standard tools 
and drills are used, and no special 


pi O- 


THE BERYLLIUM CORPORATION 


tool set-up is necessary. Surface 
speeds run 200 fpm—or even higher 
on small diameter stock—and the 
best coolant has been found to be 
a good water-soluble oil. Clogging 
is no problem: in fact, the company 
finds more difficulty with brass and 
bronze in this respect. 


From the beginning, The Beryllium 
Corporation worked closely with 
this producer, conducting special 
hardness and tensile tests and fur- 
nishing material that would run well 
on the Swiss machines. It will be 
glad to work with you, too. Write, 
phone—or, if you prefer, blueprint 
your problem—and let us suggest 
a solution. 


BERYLCO 


Dopt. 5-Me READING 2, PENNA. 


New York * Springfield, Mass. « Rochester, N.Y. + Philadelphia * Pittsburgh * Cleveland 
Dayton * Detroit * Chicago * Minneapolis * Houston + San Francisco « Los Angeles 


Representatives in principal world-trade centers 


MICROSCOPIC inspection. 


TYPICAL PARTS produced from 


"Berylco" 


rod on Swiss screw machines. 
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LOWER INSTALLATION COSTS—lInvented, patented 
and pioneered by Sciaky, the Three-Phase principle of 
welder operation offers direct savings . . . lower installation 
cost, smaller distribution lines, and smaller switch gear 
than conventional single phase . . . no need for extensive 
compensators or capacitors to improve welding conditions. 


LOWER POWER BILLS—Sciaky balanced load Three- 
Phase with 85% power factor (compared to approximately 
30% of conventional single phase), and 50% reduction in 
power demand, is far less expensive to operate than con- 
ventional single phase unbalanced load welders. 


GREATER WELD CONSISTENCY—The equalizing cur- 
rent characteristics of Sciaky patented Three-Phase results 
in much greater weld consistency. Sciaky Three-Phase will 


Largest Manufacturers 


of Resistance Welding Machines in the World 


Greater Economy, Increased Production For Your Design 
When Sciaky Patented Three-Phase Resistance Welding Is Specified! 


> 


OF SUCCESSFUL DESIGN 


maintain the weld quality at a given control setting 
throughout the longest production run. 


MUCH LONGER ELECTRODE TIP LIFE—Sciaky pat- 
ented Three-Phase with its characteristic progressive cur- 
rent rise and inherent lack of skin effect greatly extends 
electrode tip life. Electrodes have much longer life, and the 
need to stop production to dress them is far less frequent. 


Regular issues of “Resistance Welding At Work,” contain- 
ing detailed examples of Sciaky resistance welding appli- 
cations, are available to you. Read how other companies, 
large and small, have improved their product and lowered 
operating cost . . . impressive examples of Sciaky’s basic 
thinking—welders designed to do more work at lowest 
operating costs with maximum reliability! 


CIAK y, 


Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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ELLIOTT 
COUPLINGS 


THE FIRST TRULY 


New Ajax 3-D Dihedral Couplings handle 
up to 3 degrees of misalignment. They are 
priced at the same level as ordinary gear 
type couplings! 

These new Ajax 3-D Dihedral Coup- 
lings now make it possible for design en- 
gineers to take advantage of Dihedral 
performance at low first cost. Precision 
assembly tolerances can often be relaxed, 
with savings at the factory and in the field. 


The exclusive Ajax Dihedral principle 
has been proved and approved under the 
most severe operating conditions. 


Features of the new Ajax 3-D Dihedral 
Coupling include: 


3 degree misalignment capacity. 


Load is distributed at center of teeth at 
the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 


Exclusive Ajax Dihedral tooth design has 
less clearance than conventional gear type 
couplings. 

No end-of-tooth wear under misalignment. 
Johns-Manville "Clipper" seals keep lub- 
ricant in and foreign matter out. 
Compact overall size. 

Designed for NEMA motors with stand- 
ard keys. 

Low prices competitive with ordinary gear 
type couplings. 


Available in 5 sizes. 


Write for new Catalog No. 60. 
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Cut-away view of Ajax 3-D Dibedral 
Said e Meo Self -aligning Coupling sbowing ar- 
rangement of sbecially designed gears 


Pending in U. S. A. and ; y 
foreign countries. and location of lubrication seals. 
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TAYLOR 


none CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Sealing strips for crew doors of 4-engine com- 
mercial transport plane are made from Taylor 
. chosen for its 
flexibility and long-wearing qualities. 


canvas base phenol laminate . . 


Welders’ helmets are fabricated from tough, 
durable Taylor Vulcanized Fibre .. . 
formed to many desired contours. 


readily 


Aircraft fuel gage tank unit uses a tube of 
Taylor Epoxy Glass Base Laminate . . . an unusual 
materia! noted for excellent corrosion resistance 
ond electrical insulation over a wide humidity 
range. 


Railroad track-joint insulation, «a specially 
developed grade of Taylor Vulcanized Fibre, 
withstands heavy impacts and mechanical stress 
of high-speed trains. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied...schedules safeguarded... 
inventory headaches cured . . . 
and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. Effi- 
cient, modern facilities are ready 
to serve you. Get in touch with 
Taylor about your require- 
ments. 


Support for antenna lead in is punched from Taylor Insulation . . . 


a light- 


weight, flexible material ideal for mechanical applications and rough usage. 


New Products, too, UseTough, 


Fiexible Taylor insulation 


When you're designing new products 
or modernizing old ones, take advan- 
tage of the unique characteristics 
. both in performance and economy 
. of Taylor Insulation. Also called 
"fish paper," this versatile material 
has long been a favorite of designers. 
It offers properties that have not 
been duplicated by more recently de- 
veloped materials . . . 
Taylor also makes. 


many of which 


Most outstanding properties of 
Taylor Insulation are its extreme 
toughness, excellent bending qual- 
ities, high dielectric strength and arc 
resistance. Its durable surface with- 
stands abrasion. It is an ideal insu- 
lating material for slot wedges in 
electric motors, for field coils, for 
transformers, and for arc shields. 


Taylor Insulation is not limited to 
insulation work. Its strength, tough- 


ness and resistance to many chem- 
icals qualify it for gaskets, washers, 
metal box liners and a wide variety 


of mechanical products 


To insure uniformity of its useful 
characteristics, Taylor Insulation's 
base is a high grade rag paper manu- 
factured in Taylor's own paper mill. 
Taylor Insulation comes in sheets, 
strips, rolls and coils for high speed 
. sheets 


approximately 56" x 90", and rolls 


production equipment . . 
up to 56” wide. 


Write to Taylor for a copy of its 
general catalog with complete tech- 
nical data on this and other grades 
of Taylor vulcanized fibre and lami- 
nated plastics. And have a Taylor 
engineer consult with you for specific 
recommendations on your particular 
materials application. 
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SANITARY PUMPS 
Designed for the non-agitating, efficient 
pumping of milk, food products such as 
diced carrots, cream style corn, tomatoes, 
applesauce, relish and beverage. Also used in 
breweries and for the pumping of drugs 
and chemicals in solution. Available in type 
304 and 316 stainless steel and nickel alloy. 


INDUSTRIAL PUMPS 
Designed for pumping latex, water, brine, 
light oils, chemicals, paints, brewery products 
and liquids in the food processing field where lines 
are of |.P.S. type. This mode! offers quick 
disassembly features for ease in cleaning. 
Available in type 304 and 316 stainless steel, 
bronze ond cast iron. "PUMP KING" SERIES 
Designed for very efficient operation at 
1800 and 3600 RPM, and especially where high 
speeds are required, through heaters, coolers, 
filters, clarifiers, etc. The 3600 RPM model is 
especially applicable in the dairy industry where 
high head and low capacity are essential 
and for handling low and medium viscosity 
liquids in the food processing industry. 
Available in both sanitary and 
industrial types. 


These efficient Tri-Clover 


can 


pump that will flow to them... 


ANY product that will flow to them can 
be handled efficiently and economically 
with Tri-Clover non-agitating centrifugal 
pumps. Illustrated are just three of the 
many Tri-Clover pump models used ex- 
tensively in food processing, brewing and 
bottling, chemical process and general 
industrial applications. Pumps are avail- 
able in stainless steel, nickel alloy, bronze 
and cast iron. 

Designed for efficient liquid trans- 
mission and low cost maintenance, these 
pumps have many exclusive features, 
among which are—patented screw type 
impellers with quick-acting impeller clips, 
lightweight heads with a minimum of 
parts, casing construction permitting fast, 
easy assembly or disassembly—and a wide 
choice of seals for various applications, 


including inert carbon rotary seals for 
sanitary application, packing gland seals, 
water cooled seals and seals for latex 
handling. 

Tri-Clover's exclusive developments are 
the result of many years of specialized 
engineering experience and thorough 
knowledge of liquid handling. Let our 
engineering staff work with you in solving 
your pumping problems. 


See your nearest TRI-CLOVER DISTRIBUTOR 
EXPORT DEPT., 8 So. Michigan, CHICAGO, U.S.A. 


LADISH CO. 


Tnéi-Clouer Diuision 


Kenosha Wisconsin 


SEND FOR THE TRI-CLOVER PUMP CATALOG — 
One of the most complete, useful pump catalogs 
ever compiled. Contains engineering data on all 
types of pump applications. Write for your copy 
of Catalog 253 today. 
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But so does a dissatisfied customer! Then what? Best thing 
is to be certain in advance that all your customers will be 
satisfied customers. A sure way to do that is to standardize 
on Packard Electric motors for your appliances. 


Packard fractional horsepower electric motors have been 
satisfying users for over 38 years . . . and satisfying 
manufacturers, too. They're good motors . . . they perform 
their jobs long and well. They deliver the kind of depend- 
able, "we-never-think-about-the-motor" performance that 
builds increasingly greater customer acceptance for the 
products they power. 


Packard Electric Division, 
General Motors, 
Warren, Ohio 
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A SHORT CUT TO A FINISHED PRODUCT 


SAVE YOURSELF TIME AND TOOL CHARGES 
with Anaconda multiple-plunger press products—in a wide choice of metals 


If you need parts like these in quan- 
tity, The American Brass Company 
can save you time and money. 
Through its specialized experience 
—and thousands of stock tools—it 


may save tool charges, too. 


Ferrules, grommets, eyelets, deep- 


drawn cups and shells, and thou- 
sands of other intricate, 
ance parts made from strip metal 
are everyday American 
Brass Company design engineers 
and toolmakers have earned an en- 


close-toler- 


business. 
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viable reputation for cutting costs 
and performing the almost impos- 


sible in design and production. 


Your choice of metal: Such fabri- 
cated products can be furnished in 
copper, brass, bronze, nickel silver, 
nickel, iron, steel, stainless steel, and 
a wide 


aluminum — in variety ot 


finishes. 


Standard products: For a selection 
of more than 1000 eyelets of com- 


mon sizes and styles, as well as eye- 


lets kept in stock for immediate 
shipment, write for Catalog BG-1. 


Special products: Just send a sam- 
ple, drawing, or description, to- 
gether with the quantity you need, 
the metal to be used, and other per- 
Address: The 
Water- 
bury Brass Goods Division, Water- T- 
bury 20, Conn. 


ANACON DA 


MULTIPLE-PLUNGER PRESS PRODUCTS 


tinent information. 
American Brass Company, 
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De Laval IMO rotary pumps can be 
furnished for almost any fluid han- f 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 


De Laval IMO Series A322A, a positive displacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 
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benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 801 Nottingham Way, 


Trenton 2, New Jersey.  pr-301 
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In over 


100 places, ENjay Butyl rubber parts 


Body seals, gaskets, insu- 
lators, pads, grommets, etc. 


Gearshift lever cover 
Axle bumper $ 


Brake and accelerator peda! 
pads, bellows 


Pontiac has been using parts made of Enjay Butyl since 1946. The 
great '56 model now incorporates more than 100 parts made from this 
super-durable rubber, adding to its performance, style and value. These 
parts have amazing resistance to deterioration and will easily last the 
life of the car. 


Among the many advantages of Enjay Butyl are price and ready avail- 
ability. And it is now available in non-staining grades for white and 
light-colored parts. Extensive laboratory and testing facilities are at. 
your service. For the full story, contact the Enjay Company today. 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
District Office: 11 South Portage Path, Akron 3, Ohio 


Radiator and heater hoses, 
ducts 


BUTYL 


Enjay Butyl is the super-durable rubber 
with outstanding resistance to aging - 
abrasion + tear + chipping + cracking - 
ozone and corona « chemicals «+ gases » 
heat + cold + sunlight + moisture 


35 SUCCESSFUL YEARS OF LEADERSHIP IN SERVING INDUSTRY 
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Cold flow resistance of TEFLON* and reinforced TEFLON (DUROID 5600) was tested at 
700° F., under a torque of 35 pounds and a flange pressure of 1,000 p.s.i. After 2 hours the 
flanges were cooled and the bolts retightened. The flanges were then exposed to the heat for 
another 2 hours. Results are as pictured. The gasket of TEFLON (left) extruded extensively 
on all edges and lost all bolt torque. DUROID 5600 did not extrude and retained 15 pounds 
bolt torque, demonstrating significantly improved resistance to cold flow. 


Greater Resistance 
to Heat Distortion 


TEFLON (left) distorted badly 
when subjected to 720° F. and 
then cooled. Reinforced TEF- 
LON (DUROID 5600) exposed 
simultaneously to the same tem- 
perature retained flatness, dem- 
onstrating greater dimensional 
stability at high temperatures. 


SOME IMPORTANT 
TEST VALUES 


Tensile Strength, 

MD, psi Moins 
Tensile Strength, 

CMD, psi 1500 
Compressibility, 

5000 psi, 96 k 
Thermal Expansion 

Coefficient per 

°F., 73-140°F. ......2.7 z 107 
Heat Distortion 

Temperature, °F. 

66 psi 5004- 

264 psi 500-+- 
Deformation under 

Load, 96 

1200 psi 2* 

2000 psi 3* 
Coefficient of 

friction against 

polished steel, 

MEUNE aiani d 

kinetic 
Specific Gravity 


*Made up of actual flow and 
also of compression under 
load. Data to indicate break- 
down between these two por- 
tions is being obtained. 


ROGERS REINFORCES"TEFLON"TO REDUCE ITS COLD FLOW 


Rogers DUROID 5600 is a combination of TEFLON and inert fibers, blended into an 
homogeneous sheet material. This new material is not a replacement or a substitute for 
TEFLON, but rather an extension of it. TEFLON has better electrical characteristics and 
dry lubricating qualities. DUROID 5600, however, has much of TEFLON’S resistance to 
chemicals, and is greatly superior to TEFLON in resistance to cold flow and heat distortion. 


*Registered trademark of DuPont Company for its tetrafluoroethylene resin. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 


PRODUCTS 

DUROIDS—for Gaskets, Filters, Electronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 

SHOE MATERIALS—for Counters, Midsoles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates. 
SERVICES 


FABRICATING—including Combining, Coating, DEVELOPMENT—Research and Engineering of New Materials, 
and Embossing. Parts, and Products. 


Please write 
Dept. E 


for Technical Bulletin 
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HEX NUT 


O-RING 


Straight-thread Triple-lok Elbow Fitting 


New Parker straight-thread fittings 
solve your leakage problems 


Now you can forget about high- 
pressure hydraulic problems resulting 
from tapered pipe threads. Forget 


about leakage . . . about the danger 
of cracking or distorting valve bodies 
by over-tightening the fittings 
about damaged threads from over- 
tightening to obtain proper position- 
ing. Forget about messy pipe "dope". 

You can eliminate all of these prob- 
lems by using new Parker straight- 
thread fittings with positive O-ring 
seals. (See illustration above.) 


Parker straight-thread fittings are 


now being supplied in response to 
the growing demand for this new 
type of leakproof, trouble-free con- 
nection. They are shorter and have 
smaller hexes than the AN fitting for 
the old AND 10050 boss. Straight 
threads are available on Triple-lok 
(the industrial standard flare tube fit- 
ting) and on Ferulok (flareless fitting 
for heavy steel tubing). 

This is another example of Parker’s 
pioneering leadership in the field of 
hydraulic fittings. Mail the coupon 
today for complete information. 


Straight-thread Connector 
and Swivel-nut Elbow for 
solving clearance problems 


Precision thread-tapping and counter- 
boring tools for making accurate straight- 
thread boss (to receive these new Parker 
straight-thread fittings) are now available 
with machining drawings from Parker. 


TUBE AND HOSE 
FITTINGS DIVISION 
Section 412-L 


The Parker Appliance Company 
17325 Euclid Avenue 
Cleveland 12, Ohio 


Send Catalog 4301. 


Name 


Company 


Address. 


City State 
*"99999?99999999999999992929 


m rker 


system components 
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“No breakdown 


Ajax Electric Salt Bath Furnace, interior view drives (attached to visible sprockets) convey 
from end. Main roller chain drives lie parallel fixture carriers from bath to bath, each at a 
along furnace bed. Nine separate transfer chain fixed speed which varies with each step. 


(Left) Workman inspects processing baths beneath conveyor 
system of Ajax Electric Salt Bath Furnace. Nearly a half mile of 
roller chain drives keeps materials moving with clock-like pre- 
cision through the various steps of the process. 


“Morse gives us excellent results” | 


“‘We’ve worked with Morse Chains for 14 years, 
and have never experienced a breakdown of this 
product during that period. And, in our complex 
installations of electric salt bath furnaces, Morse 


is giving us excellent results.” 


PKI pM: oed. 
Field Engineer 
Ajax Electric Co., 
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years with Morse Chain,” 


Ajax Electric Company Engineer 


Ajax Electric Salt Bath Furnaces point up how 
roller chain can save you on operating costs, cut 
your downtime, give you flexible, dependable power. 


The Ajax Electric Co., Philadelphia, manu- 
factures custom electric salt bath furnaces, 
used to temper metals used by the automotive 
and metalworking industries. These furnaces, 
which automatically transfer materials 
through as many as nine separate processes, 
use roller chain for power transmission. 


Alkali cleaner, molten salt, steam—all are 
used in the process. Each is a potential threat 
to the more than 2000 feet of roller chain 
used in one of these Ajax furnace lines. 


Operator hangs metal parts to be “martempered”’ in 
Ajax furnace line on fixture holder. Chain and sprockets 
in foreground point out ease of adjustment. By changing 
sprocket diameter, or addition or removal of links, 
timing of drive can be altered at any time. 


MORSE CHAIN COMPANY e INDUSTRIAL 


Yet for 14 years, drives like these have per- 
formed efficiently and dependably, with not a 
single breakdown. (Read statement on left 
page.) i 
Morse Roller Chain instantly adaptable 
Ajax furnaces involve timed “dips” of the 
metal parts to be hardened. These periods 
will vary. By simply changing the number of 
links in a chain drive, or the diameter of the 
sprockets, each step in the process can be 
speeded up or slowed. 
You, too, can get the same type of superior 
power transmission with Morse Roller Chains. 
Precision-made in all standard sizes and 
pitches. A wide variety of standard and 
special-purpose attachments are available to 
meet specialized requirements. 

Literature, engineering help FREE 
Write today for Catalog C51-50, or free 
consultation on your power transmission prob- 
lems. Morse has skilled engineers available 
to help you solve practically any problem 
involving transmission equipment: Roller 
Chain, Hy-Vo Chain, Silent Chain, Sprockets, 
Clutches, and Couplings. 


Check these advantages 
of Morse equipment: 


Long service life 

Low operating cost 

Easy to assemble, disassemble 

Requires minimum maintenance 
" Wide ranges of types and 

sizes 

Precision construction 


SALES DIVISION e ITHACA, NEW YORK 


CHAINS, CLUTCHES, 
AND COUPLINGS 


MORSE 
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How would you solve these tricky 


1. KEEPING A PAINT HEATER EFFICIENT was the problem. It was 
solved with the help of a Fenwal heavy duty block THERMO- 
SWITCH® unit. Heat from a 2000-watt source is accurately held 
at 150F — for top efficiency. Users just plug it in, forget it. 
THERMOSWITCH unit is attached to explosion-proof block, as 
shown in diagram. 





3. COOLING PRINTING PLATES. Tf printing plates cool too fast, 
they shrink if too slow, they become porous. Reject plates 
were practically eliminated when a solenoid water valve was 
substituted for a hand valve with a Fenwal THERMOSWITCH 
unit guarding the water temperature closely and operating the 
valve whenever the set point was passed. THERMOSWITCH shell 
itself "senses" change. 
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roblems? 
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2. PROTECTING MACHINERY. Engineers wanted to prevent motor 
damage to automatic brush assembly equipment by starting the 
operation shortly before the sealing compound (pitch) reached 
the liquid stage. Upon Fenwal advice an inverse type THERMO- 
SWITCH unit was installed to close circuit when pitch temperature 
reaches 180F. Circuit opens only should pitch heaters fail. 


4. FREE CATALOG brings you complete data on the unique 
THERMOSWITCH unit. More details on problems discussed here 
if you want them. Fenwal engineers are always glad to help on 
special temperature control problems involving heat, humidity, 
pressure and other variables. Write Fenwal Incorporated, 
212 Pleasant St., Ashland, Mass. 


THERMOSWITCH' 


Controls Temperature — Precisely 
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You can design 
for lifelong 
lubrication with 


‘dag’ dispersions 


Where the lubrication of inaccessible mechanisms will 
surely be neglected... when you cannot be certain of 
regular maintenance...'dag' dispersions can be used to 


give your product lifetime dry-film lubrication. 


‘dag’ Colloidal Graphite is high-purity electric-furnace 
graphite, treated to produce micron-size particles and 
dispersed in many paste and liquid carriers. As a lubri- 
cant it is chemically inert; it is insoluble in acids, alkalies, 
or solvents; it is electrically conductive. ‘dag’ Colloidal 
Graphite forms durable, tenacious, dry lubricating films 
which are not affected by temperatures up to 750°F. and 


which are equally effective under sub-zero conditions. 


The popular new solid lubricant, molybdenum disulfide, 
is also available in various dispersions for specialized 
lubricating problems. ‘dag’ dispersions are easily applied 
by spraying, brushing, or dipping. 

You'll find a surprising number of ways to use ‘dag’ 
dispersions described in our free booklets: High-Tempera- 
ture Lubrication; Surface Coatings and Impregnation ; 
and Dry-Film Lubrication. Write for Bulletins No. 423-N8 
and No. 435-N8. 


We are equipped to do custom dispersing 
of solids in a wide variety of carriers. 


ACHESON COLLOIDS COMPANY 


PORT HURON, MICHIGAN 
«+. also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND e 





Complete Mofors...or Motor Parts 


Let your design problem make the choice! 


Standard motors and matched motor Portable Saws Vacuum Cleaners Portable Grinders 

er Drills Files Sirens 

parts represent only the beginning of Nut Setters Sanders Hair Driers 

what R & M is qualified to build! Spe- Hammers Pumps Advertising Devices 
cial Ra M fractional-horsepower with Routers Compressors Ventilating Equipment 
Screw Drivers Hones Oil Burners 

Hedge Trimmers Business Machines Surgical Instruments 
signed motor parts to fit your housings Lawn Mowers Cast Cutters Grease Guns 

—are regular R& M contributions to Nibblers "o ere PRNON 


3 i Lock Mortisers Polishers Die Sinkers 
products such as those listed at right: Valve Grinders Planers Waxers 


any housing design—or specially de- 


The machine that tests motor performance... You can expect quality... 


in minutes instead of months! from every Robbins & Myers motor! 


Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M "Electrical 
Slide Rule," the performance of any one motor design 1. Every field coil has paper in the slots—in addition 
can be calculated in about 20 minutes! Result? R & M to standard taping. More insulation means longer 
can engineer a motor to your exact requirements ... motor life, fewer failures. 

thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


. Insulating material is selected for the job. For ex- 
ample, glass insulated wires are used in sander and 
saw motors. 


. R&M motors are varnish-dipped and baked —as 
much as three times when service requires it. 


. Standardized commutators and laminations—for 
mass-production at no sacrifice in quality. 


. Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 





How to select the best 


fractional Horsepower 
Motors |) Fines reais 


APPLIANCES 


The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we'd much rather work out a special motor for 
you than see you take an “off-the-shelf”? compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We've licked that 
problem, too, with the unique R & M "Electrical Slide 
Rule." 'This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&M Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamond-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the, small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 


EE Ps oA an 


RaM MAKES BOTH! 


Fractional horsepower motors and parts 


eal WL I 


iho Qr. 


motors; famous R&M 
“All-Weather’’* motor with sealed 
bearings. Up to 200 h.p. 


*'' All-Weather" isan R&M trademark 
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Fractional & Integral h.p. Electric 
Motors & Generators Fans 


qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won't cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R&M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


ROBBINS & MYERS, INC., MOTOR DIVISION, PD 
Springfield 99, Ohio: 
Please send me, without obligation, information on: 
Motor Parts for Portable Tools 
Universal Motors 
Capacitor Motors 
Universal and DC Motors 
R & M “‘All-Weather’’ Motors—up to 200 HP 
Please have a Motor Specialist call 


Product we manufacture: . 
Name 

Company 

Street 


City & State 


"99999999999 9999?9?*99?9999?9?499?*929?9?*999?929?9?9?290^929 


ROBEING £ MYERS, nc. 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


wen (Ba 


Electric & Hand Moyno Propellair Industrial 
Hoists & Cranes Pumps Ventilating Equipment 


119 





... the solution to your Lubrication 


ł 
problem is here... PUREBON 


Carbon-graphite especially designed for mechanicol 
applications. 


Purebon is the designer's solution to many knotty 
problems involving sliding or rotating parts where lubri- 
SEAL RING ae 
cation is difficult and sometimes impossible. Purebon parts are 
(ACTUAL SIZE) | ul 

For complete molded or machined exactly to our customers' specifications here 
I in our own plant, under our close supervision and inspection. 
Bulletin 52 — Because of the diversified characteristics of Purebon, applications 
are limited only by the designer's imaginatiow. If you have a prob- 
lem involving insufficient lubrication at critical points of friction, 
our design engineering department will be happy to work with 

you toward its swift and successful solution, 


COMPRESSOR : 
BLADE / MOLDED TO SIZE—FOR READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 12% maintained where required. 


of dimension required for molding 
most shapes. CHEMICALLY INERT—NON-TOXIC 


Resistant to attack by chemicals of 
SELF-LUBRICATING—OR BY all kinds, used in food handling 
THE MATERIAL HANDLED and processing equipment. 


Varies with grade of Purebon. 3 
6 HIGH TEMPERATURE APPLICATION 


PURE CARBON CO., INC. 3 STRONG AND TOUGH Most Purebon grades will operate 


Transverse strength varies from efficiently in temperatures up to 


4,000 to 13,000 ib./sq. in. according 700°F in air or much higher in 
448 HALL AVENUE to grade. neutral or reducing atmosphere. 


Bue Concoo MEDIEN RAN qehosacr qe Mna ow 
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4F AT MOVES 


WE CAN STOP 41s 


--———— I 


Pr tte 


Easy accurate 
brake 
adjustments 


Slack adjusters 
permit quick, simple 
adjustments. When ad- 
justment is made, 

spring-loaded lock automatically 
engages adjustment screw to 
prevent screw backing off dur- 
ing service. 


Cooler running 
Open-type, malle- 
able iron brake 
spiders eliminate 


C 


air pockets and assure adequate 
internal ventilation for cooler 
running. 


> * " 9 * . æ. 


Longer liner 


life with 6 
"Econoliner" 
Timken Detroit Econo- 


liners are tapered to 

provide greater strength and 
thickness at the center where 
wear is greatest. 


e 
designed 


Tus A 


OTO a a OS n 2020 ®@ 


Constant Lift 
| "S" Type Cam 


jp | Constant lift "S^ 


4 type cam assures 

uniform application 
of brake shoes for maximum 
sensitivity and controllability. 


Better brake 
drums 


Sturdy, rugged 

brake drums are 
designed to supply maximum 
rigidity with rapid heat dissipat. 
ing ability. 


... for every industrial 
automotive application where 
braking is required! 


SERIES POWER BRAKES 


for heavy-duty automotive service 


These rugged, heavy-duty power brakes are de- 
signed to give longer troublefree service on trucks, 
truck-tractors, trailers, buses, trolley-coaches and 
industrial and road equipment. 

Superior design has made Timken-Detroit's 
“P” Series brakes the undisputed choice of leading 
vehicle manufacturers everywhere. Operating tem- 
perature is reduced sharply, cutting the biggest 
cause of brake wear. Other important features of 
the “P” Series brakes offer increased economy and 
performance for operators. 

“P” Series power brakes are available in a com- 

plete range of capacities and sizes . .. to meet every 
operating need. 
For additional information . . . with expert consul- 
tation, contact the Timken-Detroit Brake Division. 
Complete details and specifications on the “P” 
Series brakes are available. And, a staff of highly 
experienced engineers can assist you with any brake 
problem that you may have. 


TIMKEN 
BKAKES 


ROCKWELL SPRING AND AXLE COMPANY 


Plants at: Detroit, Michigan * Oshkosh, Wisconsin 
Utica, New York « Ashtabula, Kenton and Newark, Ohio 
New Castle, Pennsylvania 


©1955 RS&A Compar 
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... then you want 


Looking For 


LOW COST 


Stainless Steel? 


MicroRold 430! 


This is where MicroRold 430 enters the profit picture... 


Perhaps you have always thought of stainless steel as a 
luxury material and out of the question as far as your product 
is concerned . . . or maybe you have seriously considered 
using stainless steel only to find its cost prohibitive ... 


True, some grades of stainless steel are relatively expen- 
sive, but this is because they possess higher degrees of cor- 
rosion resistance, absolutely necessary in some highly cor- 
rosive applications. This is not the complete story, however, 
as there are other less expensive grades of stainless having 
sufficient corrosion resistance without sacrificing the other 
desirable stainless steel qualities of beauty, strength, long 
life, workability and ease of maintenance. 


If extreme corrosion resistance is not a factor in your 
product, it would be unnecessary and costly to specify a 
higher grade of stainless than required. 


MicroRold Type 430 is a straight chromium-stainless with 
a nominal composition of 1796 chromium. Though it is 
less resistant to corrosion, it retains all of the other desirable 
qualities of stainless and has proven very satisfactory in a 
wide range of mild corrosion applications. 


MicroRold 430 is the least expensive of our stainless types 
because it does not contain nickel. This results in a 734c 
per pound difference in base price between Type 430 and 
Type 302, the most popular higher grade stainless. A saving 
of $155 per ton is possible and is of merit to cost-conscious 


fabricators. 
Considering the price advantage, with no sacrifice in 
quality when applied properly, you will find MicroRold 430 


a worthwhile material for your product. 


Your steel distributor can help you get the most for your stain- 
less steel dollar. He will gladly tell you the MicroRold Story. 


Washington Steel 


Corporation 


WASHINGTON 


PENNSYLVANIA 
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Perspectives 


LEGAL ASPECTS OF 
STANDARDIZATION 


STANDARDS STEP 
OUT OF LINE 


WHAT NOT TO DO 


IN DESIGN AND DEVELOPMENT 


Probably the last difficulty that one would expect to have with a standard- 
ization program of any sort is that it could lead to trouble with the antitrust 
division of the Justice Department. Yet, this subject was one of the high 
points of the Sixth National Conference on Standards held in Washington, 
D. C. recently. The Conference was sponsored jointly by the American 
Standards Association and the National Bureau of Standards, with the 
theme being “Government-Industry Cooperation in Standards.” 

The question of legality does not mean that the Justice Department is 
against standardization programs. “It is the wrongful use to which such 
programs have been put that has been questioned,” as Assistant Attorney 
General Arnold stated about 15 years ago. Mr. Ephraim Jacobs, of the 
Antitrust Division, said that the same feeling exists today. He added that 
no court has ever held standardization as such to be illegal under the anti- 
trust laws. 


All standards programs have been recognized by the courts and the Fed- 
eral Trade Commission as being beneficial. But there are three reasons why 
any program easily becomes abused: 

(1) It involves a group, or collective action. Some companies and trade 
associations will turn it to their advantage for the purpose of eliminating 
competition. Section 1 of the Sherman Act clearly defines as illegal: "All 
contracts, combinations and conspiracies in restraint of trade." One manu- 
facturer, for his own business reasons, may standardize his line or stop pro- 
ducing other items. When he does this as part of a group the antitrust peo- 
ple become interested. 

(2) A uniformity of product will result because of standardization. This 
makes it easy for groups to get together to fix prices and agree on standard 
product discounts. Standardization of a product has been regarded by many 
as the major reason for price fixing in an industry. 

(3) Standardization programs resemble, and sometimes directly involve, 
agreements to stop producing nonstandard products. 

The Justice Dept. is not the only one that will take action against a com- 
pany or group violating a standardization program, aithough it will pro- 
ceed with criminal or civil actions. The Federal Trade Commission can get 
a cease-and-desist order, and, the injured party may start proceedings. 


What should be avoided by all competitors is the adoption of a standard 
based on a patented article or process, or incorporating a patented feature. 
This should not be done unless the patent can be made available to all com- 
ers on equal terms, or unless the standard may be satisfied by using products 
and processes not covered by the patent, and readily available at competitive 
prices. This also applies to trade names and trade secrets. 


(Continued on page 125) 
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in just a few days...you can get 


a Standard Hwa: 


Fractional H. P. Motor to test 


#11A—1/45 to 1/30 H.P. #1109—1/16 to 1/8 H.P. 


£512—1 /20 to 1/10 H.P. /100—1/8 to 1/2 H.P. 


45000—1/15 to 1/8 H.P. £2500—1 /300 to 1/1400 H.P 


S 


$100—1/50 to 1/13 H.P. #200—1 /200 to 1/75 H.P 


#2800—1 /30 to 1/70 H.P 3000 GEAR MOTOR— 
OUTPUT 120 IN. LB 


Universal and D.C. Motors 
1/1000 to 1/2 H.! 
Shaded Pole Motors 
1/2000 to 1/8 H.P. 


Induction Motors 
#2900—1/100 to 1/15 H.P. 1/1400 to 1/4 H.P. 


If you are searching for the right motor to fit your quantity application, check 
today with the people at Howard. 85,000 applications over the past 25 years 


HOWARD 


means broad experience and a wide 
range of motor types and specifications 
—in fact, the largest line of fractional 
H. P. motors in the field. Just a 
representative few are shown here so 
if you don't see what you need, write 


today and tell us your requirements. We'll answer your inquiry promptly. 


Many standard motors are immediately available for your preliminary tests. 
Write, wire or phone; we'll handle your inquiry or sample order promptly. “Tae oe 


DEPT.PE-12* HOWARD INDUSTRIES, INC.+ RACINE, WIS. 


"te po 


bey Bavted States 
presets 


SALES OFFICES: 208 S. La Salle St., Chicago 4 * 942 S. La Brea Ave., Los Angeles 36 * Room 4822, Empire State Bldg., New York 1 


DIVISIONS: CNÒ ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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Perspectives 


GOVERMENT- 
INDUSTRY 
COOPERATION 


MILITARY SAVES BY 
STANDARDIZING 


A good example of an extreme violation of a standards program occurred 
about 13 years ago. This involved the flexible metal hose and tubing indus- 
try, various corporations, and the Institute the corporations set up. In the 
Institute was a Standardization Committee, supposedly to standardize the 
products in the industry. The Justice Dept. charged this Committee with: 
(1) Setting itself up before its customers and government purchasing agen- 
cies as the representative of 90 per cent of the flexible metal hose and tubing 
industry, when actually it represented only 60 per cent; (2) Sending specifi- 
cations and recommendations of particular types of flexible metal hose to 
customers and government agencies, and inducing them to accept the specifi- 
cations—these specifications describing only the products of the members 
of the Institute; (3) Preparing specifications for only one type of hose for a 
specific use; (4) Claiming that the Committee was a free and impartial 
group, when actually it was controlled by the corporations; and (5) Using 
the Committee as a means of forcing nonmembers to join the Institute, or 
that they would be excluded from the market. 

It was not necessary to try the case. The corporations did not deny the 
charge, and all were fined. 


The concensus of opinion is that there should be more work by industry 
and government to develop needed standards. Thomas Pike, Asst. Secre- 
tary of Defense for Supply and Logistics, feels that this country is rapidly 
becoming a “have-not” nation where a number of basic commodities, includ- 
ing iron, lead, and copper, are concerned. “There can no longer be the 
waste of money and materials of the past, nor the cross purposes between 
men who design and men who produce. We must design our standards in 
advance of need as we are designing for our materials. Predetermined stand- 
ards are a basic requirement of an orderly transition into the new machine 


age. 


The military is not waiting for someone to lead the way. During World 
War II they saw what the huge variety of spare parts necessary to keep a 
mechanized unit on the move did to their supply problems, not to mention 
the assurance of getting the right part at the right place. Since then there 
has been standardization all the way down the line. Automotive engines 
and accessories was the starting point. Of the high mortality parts in the 
engines of the 21 in. bore through the 51 in. bore, the total number of inter- 
changeable parts here have been reduced from 1827 to 165. A few examples: 
Pistons, 203 to 20; piston pins, 194 to 11; intake and exhaust valves, 382 to 
32; main bearings, 507 to 41; and lower connecting rod bearings, 187 to 25. 

The housecleaning in the automotive accessories group was even more 
drastic. A few: thermostats, 396 to 8; radiators, 342 to 8; carburetors, 346 to 
25; starting motors, 241 to 3; oil filters, 72 to 7; air cleaners, 174 to 8; gen- 
erators and regulators, 248 to 3, and so on. Here is another assortment: ham- 
mers, 141 to 67; twist drills, 900 to 225; taps, 968 to 397; and wrenches, 1626 
to 596. Benefits of such projects will be extended to other areas. 
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Cost-Cutting Chain Reaction 
Triggered by SPEED CLIP |! 


Savings for the parts supplier, the television manufacturer and the 
ultimate user! That’s the triple play that begins every time Centralab, divi- 
sion of Globe Union, Inc., Milwaukee, Wis., assembles a “Snap-Tite” tele- 
vision control. Here's why: There's a job-engineered Tinnerman SPEEp CriP 
in every control assembly. 

A simple two-at-a-time hand operation speeds assembly of controls to 
chassis for an amazing 73 per cent savings in time. No special skills or tools 
are required. Spring steel fingers of the SPEED Cri snap past the panel as 
inserted . . . hold the controls firmly in place and automatically spaced away 
from the chassis. Removal for service is simply a matter of pinching the 
spring fingers inward and slipping the control free. 

Another example of Tinnerman fastening know-how, this part is just one 
of more than 8,000 Spreep Nut brand fasteners designed to make standard 
or complex attachments. SPEED Nuts can bring savings to you, too. See your 


Tinnerman representative soon and write for your copy of "SPEED NuT 


Savings Stories". 


TINNERMAN PRODUCTS, INC. * BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero- 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘“‘MECANO”’, Lemgo-i-Lippe. 


FASTEST THING NV FASTENINGS 


TINNERMAN 


Special SPEED Curp gives desks 
extra model flexibility and saves 
money. 


iis. 


Adjustable awning assembled in 
63%, less time with special 
SPEED NUTS. 


me 
I 


SrEED NuTS lower assembly 
costs 4075 on casement- window 
air conditioner. 


More than. 8000 shapes and sizes 
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PRODUCT ENGINEERING 


The Design Engineering Show 


In the past there has been no exhibit or show to 
which designers could go to see and possibily 
handle the materials, mechanical parts, electric 
motors and controls, hydraulic and  pneumati: 
units and all other components and parts that 
they are required to select and specify for the 
products they design. In order to keep posted 
insofar as possible, some designers have been at 
tending one or more materials shows, plastics 
exhibits, and numerous sundry affairs wherein a 
few items of interest to designers would be dis 
played. 

Reflecting the steadily and rapidly increasing 
importance of the design function in industry, 
there has been announced “the first exposition 
and conference devoted exclusively to the needs 
of design engineers.” It is called the “Design 
Engineering Show" and will be held at Conven- 
tion Hall in Philadelphia, May 14 to 17 inclusive. 
It is expected to be repeated every year. The 
members of the board of sponsors are all na- 
tionally known industrialists and officials of lead- 
ing companies in their respective fields. 

Here will be an opportunity for manufacturers 
and designers to get together, to their mutual 
advantage. Design engineers will attend to seek 
and find the answers to some of their pressing 
problems relating to materials, parts and units. 
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Manufacturing. representatives will be on hand 
to help the engineers find their answers. 

As announced by Clapp & Poliak of New York, 
who are managing this exposition, there will also 
be a program of conferences at which those 
attending will have the opportunity of meeting 
with other designers to listen to papers or engage 
in open forum discussions of some of the basic 
problems common to all design projects. 

[he success of this undertaking will be deter 
mined by the support given to it by manufacturers 
and design engineers. The former must provide 
the exhibits, the latter the attendance. The need 
for such a show has long been felt by many engi 
neers. Its value to industry is beyond question. 
Much is to be gained by getting it off to a good 
start. Product Engineering endorses this Design 
Engineering Show wholeheartedly and without 
reservations. Also, the other leading publications 
in the design field, Electrical Manufacturing, 
Machine Design and Materials and Methods, 
have announced that they will support this ex 
position and conference with equal enthusiasm. 





PARTURE 


BALL BEARINGS 


Square-bore bearing 
cuts costs for disc 


harrow manufacturers! 


New Departure’s new square-bore ball bear- 
ing mounts directly on square axles, cutting 
costly machining operations on adapter 
spools and eliminating inner ring slippage. 
The design permits use of a smaller bearing, 
and fewer, less expensive mounting com- 


ponents are needed. 


Precision ground areas on the bearing provide 
ideal contacting surfaces for installation of 
triple-lipped seals, assuring full protection 
under the most stubborn dirt conditions. 
Lubricated for long, hard service, mainte- 


nance requirements are reduced to virtually 


New Departure square-bore 
bearing with cylindrical O.D 


New Departure square-bore " zero. Write for full details. 


bearing with spherical O.D 


TYPICAL APPLICATION OF NEW DEPARTURE'S SQUARE-BORE BALL BEARING 


GC) 
Shown at the right is a New Departure square-bore ball bearing, with PA. 
spherical O. D., mounted on the square shaft of a disc harrow. This is a typical 
example of how New Departure meets the special needs of industry by 
designing, developing and manufacturing the right bearing to fit the specific 


job. Call on New Departure for help in solving your bearing problem. 


NEW DEPARTURE èe DIVISION OF GENERAL MOTORS œ> BRISTOL, CONN. 
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PRODUCT ENGINEERING 


Electrohydraulics 


in Machine Tools 


Electric nerves and hydraulic 
muscles provide a simple solution 
to many of the problems in ma- 
chine tool design. Electrical com- 
ponents adapted from communica- 
tion techniques (like telephone 
relays and switches) and hydraulic 
pumps, motors and valves provide 
the flexibility and ease of control 
so necessary to modern mass pro- 
duction efforts. 

In this and a companion article 
to be published next month, a 
proven  electrohydraulic system 
developed by Gebruder Heller, 
Nurtingen, Germany, will be de- 
scribed and analyzed. 


A. Durr 


Nurtingen 
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How electrohydraulics can meet the requirements of 
universal, automatic and production machinery. A new 
hydraulic motor provides flexibility. The 24 v dc elec- 
trical system may be used to control the operation of 
the machine through the medium of cams, an electrical 
program controller, copying attachments, or manually. 


PART I—SYSTEM 


AUTOMATIC MACHINE TOOL OPERATION may be logically 
divided into a control function and an effector function. 
The first involves all devices used to decide, direct and 
check, such as controls which start or stop motions, select 
direction of motion, change speed, check position and 
performance, or sequence operations. The effector function 
is one of actual slide or tool positioning, feeding, rotating 
or cutting. The primary difference between these two 
functions is power level. Low power level decisions deter- 
mine high power level actions. 

If the control function is assigned to electric devices 
and circuitry, many of the requirements for speed and 
decision may be conveniently met. Complex control, 
interlocking and sequencing may be made at relatively low 
cost and simple maintenance. Intercommunication is car- 
ried on at speeds close to the speed of light and large 
quantities of information are easily stored vet readily 
available when needed. 

When the effector function is assigned to a hydraulic 
svstem the many advantages include smooth direction 
change, simple and continuous speed control, positive 
limitation of pressure and hence reliable overload protec- 
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tion, and linear as well as rotary motions without expensive 
gear boxes. 

Progress in machine tool design has led to major gains 
Carbide tools 
permit considerable reductions in cutting tim ^ but often 
this saving alone does not justify the purchase ot high speed 
setup time are 


in capacity, life, precision and surface finish. 


machinery. Comparable reductions in 


needed, particularly in short run production or for com 
plex parts — many and varied operational move 
highly skilled labor for calculating, 


designing, setup 2d adjustment must be avoided. 


ments. The need fo: 

For this reason there is a definite trend from all general 
purpose machines toward progressive operation machinery, 
the automatic production line and ultimately automation 
of an entire plant. Time for individual machining opera 
tions is cut to a and even less time is allotted 
for the 
take place in prompt sequence with maximum safety from 
error. making and intercommunication must 
therefore be lightning fast. Furthermore, 
of any one machine often halts an entire production line, 
of trouble 


minimum 
numerous auxiliary motions. These motions must 
Decision 
since down time 
there should be means for locating a source 
without prolonged searching, and it must be possible to 
repair any trouble with maximum speed. This is achieved 
by unitized design of components. 

Some other requirements for automatic machinery in 
clude 

1. In general purpose machines. 
the controls should be quick, sure and effortless. Shifting, 


lo reduce dead time, 


locking and chucking of parts should be accomplished from 
Provide for uniform safe chucking 
fool 


the operating station. 


force, preselection of speeds, quick change of tools, 
proof operation. 

2. In 
lathes 


endent of circularly revolving cams or tracks. 
5 


general automatic machines like turret 
lo reduce setup time make programming inde 


purpose 


Program 
setup may be made by simple preselectors, program cards, 


Fig. 1—Section of hydraulic motor 
in which displacement of swashplate 
may be hydraulically controlled to 


or automatically during machining of a prototype part. 
either automatic or 
part 


3. In. special purpose machines, 
semiautomatic. To minimize nonproduction time, 


should be rechucked while another is being machined. 
l'ool and work precisely positioned to hold manufacturing 
tolerances. Provision is needed for quick tool change. 
shorten cycle times 


automatic parts convey- 


4. In production lines. To and 


maintain continuous production, 
ing should be provided with precise locations, 
chucking force and easily changed feed speeds. All opera 
tions should be automatically checked for correct per 
formance with immediate indication of source of trouble, 


uniform 


if any. 


Electrohydraulics, logical choice for 


therefore, seems 


machine tool operation. Hydraulics combined with modem 


communication techniques provide an effective and eco 


nomical solution to the production problem. 


HYDRAULIC SYSTEM 


Application of hydraulics to the feed drive contributes 


reduction of cost (no 


a substantial improvement by 


continuous adjustment 


and 


clutches, no elaborate 
of rate of feed 
standardized parts. 


gearing), 
over a wide interval, identical 


After successful development of small 


Fig. 2— Sections of valves used 
with the electrohydraulic system. 
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achieve high speeds without exces- 
sive demands on the pump. 
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hydraulic motors with axial piston arrangement (Fig. 1), 
it became possible to provide a separate motor for each 
motion. The motor also has a stroke adjustment to get 
speeds for rapid advances without increasing the oil 
intake. Uniform feed movement is assured even under 


^ 


suddenly changed cutting forces. Fig. 2 shows sectional 


views of some of the valve configurations. 


ELECTRICAL SYSTEM 


While machine tools in the past have been operated 
on 220 v ac, choice of 24 v dc for the controls of the 
clectrohydraulic systems is desirable for several reasons. 
l'he solenoids to be actuated require only small amounts 
of power and weak currents and it makes good sense to 
keep the network of control wires at as low a voltage as 
possible. It is natural to make use of components bor- 
rowed from communication techniques which are dis 
tinguished by small convenient installation. 
Under the entirely different conditions of machine tool 


operation, however, with its different objectives, their 


size and 


adoption without careful selection and thorough testing 


would have been inadvisable. To extend endurance, it 
may become necessary to undertake extensive redesign 


and adaptation of individual parts, as well as specialized 


Fig. 3—Combined switch cabinet for low and high voltage current. 
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engineering of all control units, connections and wiring 
Fig. 3 shows the electrical installation cabinet with high 
voltage circuits at the left and low voltage at the right. 
Control principle. It is also necessary to select a con 
trol principle suited to the special requirements of ma 
chine. tools. The new single-wire impulse control affords 
a maximum of operational security. The control elements 
are not, as in power control systems, a fixed component 
of the system as a whole, with multi-wire interconnection, 
but are each in communication with the relay unit via a 
single light wire. In this way, any number of operating 
means can be connected in parallel; that is, a 
can be operated from various stations, and impulses from 
different kinds of sources, such as manual control, cam 
control or program constrol, are also possible. Systems 
constructed on this valuable principle can be extended 
elements, speed 


machine 


at will, adding more devices, sensory 


governors, ctc. 

Manual Control. Practical plant experience with a 
push button control system has been very successful 
Even senior operators with years of experience on lever 
controlled machines have been enthusiastic because of 
the more reliable and effortless action. 

[he selected maneuver is indicated by 
when a button is depressed, but it 
is not carried out until all buttons 
are released. All action is stopped 


instantly by pressing any button. 


a signal light 


This arrangement gives the opera 
tor a feeling of complete confi 
dence, because even after a mistake, 
upon checking the indication of the 
signal light, he can still change his 
mind. By brief depression of keys, 
a very minute travel can be ob 
tained, as for purposes of tool ad 
irregular shapes 


justment. Even 


and curves have been machined 


with fair accuracy in this way. 


Cam control. For automatic ma 


chine contro] a multi-cam switch 


has been designed. The precision 
switches will make and break within 
about 0.004 in. motion of the pin 
Six switches are stacked for two-di 
rectional control but only three 
switches are used in each direction 
for selecting high speed, feed and 
stop. Simultaneous actuation of 
high speed and feed results in a 
slow feed motion. This low rate of 
feed is required for accurate posi 
tioning since a stop from high 
speed or feed advance may result in 
indeterminate overtravel. The slow 
feed of about 0.400 in. per minute 
is selected shortly before the stop 
position is reached resulting in 
stops within +0.0004 inches which 
is more than adequate for normal 


manufacturing tolerances. 





C NT 


Fig. 4—Open relay box, rear view, with two indexing units. 
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Fig. 5—Multiple plug and spring con- 
tact plate for plug-in program control. 


Programmed control. To meet different manufactur- 
ing needs, three basic units have been developed, and 
designed for mutual interchangeability. 

In the preselector program control the program of mo- 
tions is set manually for each phase by means of a step 
switch; an example of a simple program would be: 1) 
move table to right, 2) lower table, 3) move table to left, 
4) raise table to working position. For the sequence of 


individual phases, either a progressive switch mechanism 


(selector switch) or a dependable relay train is used. The 
signal for the next step is given by the cam mechanism; 
for example, the 
tiates a new program phase. 


“stop” instruction simultaneously ini 
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De 


3 
Fig. 6—An extensive program of maneuvers 
for automatic machining of a housing. 


Program control with automatic generally 
used for varying production. The program is either pre- 
selected simply by operating the pushbuttons on the 
control panel (remote setting), in which case the storage 
mechanisms (selector switches) in the control unit (Fig. 4) 
automatically run into the corresponding positions, or else 
there is automatic setting in the course of the sequence 
of operations involved in machining the prototype. After 
completion of a job, the program is cleared, that is, the 
storage mechanisms return to their initial position. The 
operating panel has a selector switch and corresponding 
pushbutton to effect setting, storage, check, unit perform- 
ance, continuous performance, and clear. 


storage is 
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Fig. 7—Electrohydraulic copying 
control for milling machines. 


Fig. 8—(Below) Electrical schematic of 
remote adjustment of pump displacement. 


8 So a aE ES TET ES or 


at operating 
station 


Magnet pusher” 
(120.08 sec) 


While these two controls are suitable for medium and 
small production jobs, the plug-in program control next 
to be described is intended for permanent or infrequently 


modified mass production. The fixed program is set up 


simply by appropriate connections in a multiple plug (Fig. 
5.) 


the 


For change of program, plugs are interchanged or 
connections Plug-in programming will 
permit economical control of extensive programs, such as 
are required for machining parts like that shown in 1 ig. 6 
which is a housing. 


re-soldered. 


Free choice of the most economical control system to 
mcet the manifold requirements of modern manufacture is 
facilitated by the interchangeable unit system, with stand- 
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—— or 


irdized dimensions and uniform in- 
stallation and of connec- 
tions. Units are easily put in and 
Multiple 


plugs connect up cables without 


location 


out of hinged chassis. 


d 


A 


Cd ucc 


iny soldering or screw fastening 


A 


Copying control. Machining of 


irregular shapes, curves and dies 
from patterns or prototypes can ilso 
be accomplished with an electro 
hydraulic copying control (Fig. 

l'he follower operates without con- 
tact. 


set up inductive changes which are 


Minute exploratory motions 


stepped up prop rtionallv in a tube 
the 
hydraulic 


amplifier and transmitted to 


solenoid control. Two 
motors are involved in the copying 
They ilternatelv, 
jointly, or at different speeds, de 
pending on the curvature of the 


pattern and distribution of oil by 


process. run 


the copying slide. The feed advance 
is therefore smooth and extremely 
iccurate. A for die 
sinking can be supplied by a third 
hydraulic motor, the breadth of cut 


An 
additional copying motion such as 


cut advance 


—— idjustable. 


being continuously 


is required in the machining of tur 
bine blades can also be taken over 


by this motor. 


Remote control. Where variable 
speed drives are to 
motely from the operating station 
a simple synchronous control of oi! 
flow has been designed and is illus 
trated in Fig. 8 
tiometer at the operating station 


be handled r« 


\ precision poten 


wired in a bridge connection with 
a similar potentiometer on the dis 


placement control shaft of the 
pump. When the voltage difference 


4- Throttle 


between brushes is zero the high 


sensitivity T-relay is in neutral p: 
sition. When a change is made at 
the operating 
is upset, the T 
and moves the solenoid out 
of its original position. A flow of oil is directed th 


pump displacement control and the potentiometer at 
tached until the two potentiometers are rebalanced. At 
this point the T-relay and valve promptly drop back to 
neutral and the new setting has been established 


station, equilibrium 
relay responds posi 
valve 


tively or negatively 


to 


Ihe pi 
cision of this simple synchronous control is about 4-deg. 


Communications control for master programs. Program 
sequences encountered in practice for machining different 
kinds of parts keep following uniform repetitive pattern 
All of these small component programs of a cycle of opera 
tions may be regarded as single phases. A given combina 





rrr er ec on ers 


Fig. 9—Diagram of electrical 
control for master programs. 


tion of short-term programs makes up a master program 
control (Fig. 9). This can be adapted to the changing 
requirements of any job, since a series of single plugs can 
be used to build the “control ideas” required to make up 
1 master program and proper sequencing will make them 
wailable at each phase of the program. If it becomes 
necessary to change a short-term program, this is done 
either by changing plugs or by re-soldering wire connec- 
tions. In addition, a short-term program could be set up or 
an existing one extended by means of a supplementary 
adjustment panel. This thoroughgoing system affords al- 
most unlimited control facilities. The master program con 


RESURGENT 
GERMANY 


and reaching out to 


GERMAN INDUSTRY is thriving again 
all corners of the world. Her bombed and burned cities and 
demolished plants are rebuilt; her confiscated machinery 
replaced. How did a defeated, subjugated, bisected anc 
almost totally destroyed nation rise up out of such ruins, 
and in less than a decade become again an industrial world 
power? 

Tremendous impact of Germany's resurgence on the 
world economy is just beginning to be felt. British steam- 
ship companies are ordering German oil tankers; the Volks 
wagen will soon be assembled in New Jersey; the Lufthansa 
carries freight and passengers between U.S., Europe and 
South America. “Made in Germany” is appearing on farm 


134 


Feeds 


Short term program 
selector switches 


Multiple progressive 
switch 


Short term program 


Sample operations 


trol on one test panel will accommodate up to ninety 
program phases in each cycle of operations, with single 


combinations in astronomical figures. 


EDITOR’S NOTE—Next month the second part of this two part 
article will appear in Product Engineering with descriptions and 
illustrations of specific machines in which the principles of 
electrohydraulic control have been applied. 

These control principles are at variance with the design 
philosophy currently popular in the U. S. as exhibited in the 
Machine Tool Show last September. A review of some of the 
design features of these machine tools may be found in the 
November issue of Product Engineering, page 129, under the 
title “Selected Designs of Machine Elements.” 


machinery in Egypt, India and other lands. German cut 
lery, plastics, chemical products, machine tools and electric 
motors are entering many foreign markets. 

For a first-hand study of this phenomenal rebirth, Ger 
man-speaking Editor Nordenholt recently completed a two 
months trip abroad which included conferences with Ger- 
many's leading engineers and industrialists. His analysis 
of the various factors responsible for Germany’s indus- 
trial resurgence will appear as a special report in the January 
issue, 

Mr. Nordenholt’s analysis shows that three major factors 
dominate: the importance attached by Germans to educa- 
tion for engineering; recognition given engineering, includ 
ing the dominance of engineering in management; and 
the will of people to work and follow strong leadership. 

The vitality of German industrial resurgence is bound to 
influence design here. Watch for this special report in 
January. 
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DESIG 


How to use forming boards for lay- 
outs of harness; systems for identify- 


ing wires, wire groups, group bundles 


and cables; protection of wiring and 


connected components; how to insu- 


late wire, groups and group bundles, 
and install harnesses. 


JERRY BLEVINS 


Process Engineer, Boeing Airplane Company 


INCREASING COMPLEXITY of machine-tool, appliance, and 
equipment controls makes harness wiring an important 
element of design specifications. Properly designed har- 
nesses can decrease manufacturing costs. Problems en- 
countered in designing harness wiring are: (a) grouping 
and bundling wires and cables; (b 
conductors, groups, and bundles; (c) 


terminations; (d) 


identifying individual 
insulating splices, and 
protecting wiring and cables against 
vibration, abrasion, and adverse ambient conditions; and 
(€) attaching wires to terminals or other type termination. 


FORMING BOARDS. Assembly of wiring into a harness 
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requires forming boards on which the hamess is built uj 
wire-by-wire. Experimental harnesses which have been 
fitted to the prototype equipment are used as a pattern 
in laying out the various lengths, separations, and dir 

tions to be used on the forming board. To reduce erro: 
the forming, marking and routing of cable bundles on th 
boards should be carefuily checked by engineering and 
inspection, once the final pattern has been decided upon 

Information on the forming board should include 

1. Points of separation or breakouts of wires and bundles 
of wires from the main cables. 

2. Sizes and types of connectors, terminals, and othe: 
fittings, where the size of the forming board permits. This 
information may be compiled in the form of charts 
prints which show the corresponding cable sizes 

3. Wire-identification numbers must be listed or other 
wise indicated. 

+. Significant installation reference points should b 
included on the board. For installation purposes, part 
number tags can be attached to the terminations, or other 
wise indicated. 

5. The location of clamps or ties should be shown where 
it will assist in the formation of the wire group or bundle, 
or make installation easier. 


BINDING CABLES INTO BUNDLES. Several wires 
tied together are called a group, while two or more groups 
tied together are a bundle. The number of wires in a 
group should not be over 20; wires should be grouped 
together as indicated by production considerations and 
good design practices. 

Wire groups and bundles of two or more groups should 
be tied with two wraps of cotton cord of 30-Ib breaking 





strength. A clove hitch secured with a square knot, as shown 
at (A) in Fig. 1, can be used for all cables. The free ends 
of the cord should be 4 in. long. The tie should be snug 
and the knot tight, but the cable or group should not be 
bound so tightly as to result in cutting or penetrating the 
conductor jacket or insulation. For tying wire groups, an 
optional method (B) uses the swallow-tail secured by a 
square knot. 


WIRING IDENTIFICATION. Identification of wires 
is essential for installation, service, and maintenance re- 
quirements. Such identification is normally coded num- 
bers and letters imprinted on the wire insulation as dis 
tinguished from colored insulation which is incorporated 
in the manufacture of wire. 

When identification cannot be readily imprinted on the 
insulation, markers or sleeves are used. Low-temperature 
sleeves may be white opaque vinyl for dark-colored wires, 
or transparent vinyl or opaque pressure-sensitive tape on 
which the identification is impressed by a hot-embossing 
machine. 

High temperature markers or sleeves may be of fiberglass 
on which identification is stamped with a rubber stamp 
using high temperature, quick drying ink, or of fiberglass 
pressure-sensitive tape imprinted with a hot-embossing 
machine. 

Individual wires should be identified within three inches 
of each entrance or exit into or from the cable assembly, 
and also at each termination. To expedite maintenance, 
termination-point marks should be located so that shield- 
ing, ties, clamps, supporting devices, or terminals do not 
have to be removed, or the cable twisted in order to read 
the markings. 

Each multi-conductor cable can be identified with identi- 
fication sleeves around the outer cable covering at the 
entrance and exits of concealed runs, at appropriate 
intervals throughout its length, and at the ends; or they 
may be identified by sleeves on each exposed conductor 
end, using the wire number only. 

Sleeves suitable for cable identification can be clear 
or white-opaque flexible vinyl tubing. For cables exposed 
to temperatures from 200 F and above, sleeves should 
be fiberglass or impregnated fiberglass. 

Each cable sleeve should be marked with the color 
code and identification number of each conductor in 
the cable. The following color code abbreviations can 
be used and each spaced from the wire-identification 


number so that the color code does not appear as an 
integral part of the wire number. 


BL—blue 
BR—brown 
BK—black 
GR~-gray 
R—red 


Y—yellow 
W —white 

V —violet 

G—green 
OR-orange 

Where it is necessary to apply notes or numbers to 
multi-conductor cables or wire groups, this information 
may be printed or photographed on filled cloth and 
covered with a length of clear, flexible, vinyl tubing 
securely tied at each end. 

When installation reference points are required, pres- 
sure-sensitive polyvinylchloride electrical tape can be used. 
Characters can be printed on this tape with a Kingslev 
wire-coding machine. In wrapping the tape on wire 
groups, one-half to one full lap on the first layer of 
tape is used. For single small wires or small wire groups, 
the tape may be laid around the adhesive side and the 
two ends pressed together to form a flag on which the 
number can be located. Sleeves may be used on all shielded 
cables, cables with a dark color, wires which will not 
retain a machine-imprinted identification, or wires with 
a rough surface which do not take a clear print. 


INSULATING SLEEVES. Bare terminals, splices (in- 
cluding pre-insulated ones) and the terminations of plugs 
and receptacles require provisions for insulating sleeves. 
These sleeves should be clear, flexible vinyl tubing tied 
in place using techniques shown in Fig. 1. If the size or 
shape of a connection makes the installation of sleeving 
insecure or difficult, the connection may be wrapped with 
pressure-sensitive electrical tape, or with clear, flexible 
plastic strip 0.020 in. thick, tied in place. 

The insulating sleeve applied to a splice should extend 
approximately 4 in. beyond each end of the splice, and 
should be tied at both ends. For bare terminals, the 
insulating sleeve should extend about 4 in. beyond the 
end of the terminal barrel and should be securely held in 
place by tying it on the end opposite the terminal, or by 
tying the wire with cord immediately behind the sleeve. 

Solder-cup connections of an electrical connector should 
be completely covered with insulating sleeves of clear, 
flexible vinyl tubing butting against the connector insert 
and extending about 4 in. beyond the solder cup. The 
sleeves should be secured by tying them directly to the 
cable or cables, or by tying the cable with cord. 


Fig. 1—Methods of tying wire groups, bundles, and insulation sleeving. Method (A) is preferred, but (B) may be used. 
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77 Moke hole in shielding 
by porting strands 


ond work  -«—. 
(2) conductor 
through hole 


* 
‘Straighten 
conductor 


send of cable 
2" approx - / outer jacket 


‘Termination 
of shielding 


--Pigfail (Length os required) 


End of jacket 


N nner sleeve 


PROTECTION OF WIRING. Cables and wire should 
be protected against chafing where possible contact with 
sharp edges and rough surfaces may damage the insulation. 
Locations to watch are: (a) Where a bundle passes around 
a corner of a shelf, bracket, or structure; (b) where a 
grommet or cushioned clamp is not adequate; (c) 
personnel or loose parts may come in contact with the 
bundle. 

In order to save weight and aid maintenance the wires 
should be routed in the original layout so 
minimum amount of protective material. 

For locations subject to not more than 200 F, sleeving 
of clear, vinyl, flexible tubing may be used to protect 
the bundle. To prevent slipping, the sleeving should be 
tied to the bundle at each end. Sleeving more than 12 
in. long and with an inside diameter of 0.208 in. o1 
larger should have 0.125 drain holes diametrically opposite 
spaced at about 4 in. intervals. For sleeving with an 
inside diameter of 0.186 or smaller the holes should be 
0.063 in. 

To protect unshielded cables in a bundle against abra 
sion from unjacketed shielded cables at group or bundle 
supports, the unjacketed cables should jointly or singly 
be covered with pressure-sensitive electrical tape extending 
l in. each side of the support. The starting end of the 


where 


as to use the 


Product Engineering — December, 1955 


Fig. 2—Terminating shielding on single and 
multi-conductor cables which have an extruded 
nylon or other plastic jacket over a loosely 
woven shield. (A) Easiest method is to remove 
jacket and terminate as shown in drawing. 
Jacket is removed with point of hot soldering 
iron or equally satisfactory method. Loop ot 
wire is pulled through hole in shield with blunt 
pointed tool. No cord tie over braid is neces- 
sary when end of jacket is intact. (B) A termi- 
nating device consisting of an inner sleeve, over 
which an outer sleeve is crimped, can also be 
used as shown in this illustration. First, place 
the outer sleeve over the braid, then flare the 
braid and slide inner sleeve under, as shown in 
(1). Slide outer sleeve over inner sleeve for 
approximately } its length. If pigtail is needed, 
insert wire or braid of proper size between 
sleeves. Slide outer sleeve over inner leaving 
1/16 in. of inner jutting out. Crimp sleeves 
together with proper size tool and die set. (C) 
When terminating very tightly woven shielding, 
this method may be preferred. 


| 
| 
| 


tape should be covered before lapping is 
begun; the finishing end should be lapped back sufficiently 
to be gripped by the support clamp or tie. 


rhe ends of unused wires can be wrapped with pressure 


compietely 


sensitive vinyl tape; vinyl plastic sleeve may be slipped 
bent back on the wire and tied securely 


A-MP closed end con 


over the end, 
with cord; and for small wires an 
nector may be crimped on. 

Friction tape, asbestos tape, or other moisture-absorbent 
materials, or with the 
insulation should never be used for protections, support, 
or identification of wiring. 


materials that react chemically 


TERMINATING CABLE SHIELDS. Shielded 


grounded on both ends, 


cables 
ire. normally unless otherwise 
specified. Braided shielding of both single and multiple 
conductor cables presents termination problems somewhat 


Methods of ter 


~ 


different than conventional terminals. 
minating these shields are described in Fig. 2. 
INSTALLATION AND ROUTING. Where possible 
wire groups should be designed to be installed in the form 
of easily removable and replaceable harnesses which can 
be attached detached from adjacent harnesses, 
regardless of function, location, or form of electrical con- 


to or 
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Fig. 3 — Installing wire 
groups and bundles on nylon 
supports. The wires are dis- 
tributed around the cross as 
evenly as possible and tied 
with a suitable cord. Com- 
pleted tie is shown in (A) 
and the method of tying is in- 
dicated in (B). (C), (D), 
and (E) show the methods 
of installing one, two, and 
three wires on a support. 


nection. This includes wire groups which terminate in 
receptacles, terminal strips, junctions boxes, power shields 
or panels. Cables, wire groups, and bundles should be 
located so as to provide maximum protection. 

Wiring groups should not weave in and out of tubing, 
and should not be clamped to liquid or gas lines; they 
should be routed about 6 in. from fluid lines where pos 
sible. If this is not possible the spacing may be reduced 
to a minimum of 2 in., providing the wiring is closely 
and rigidly supported. Smaller spacings require that the 
wire be protected with vinyl sleeving, securely tied in 
place. If contact between wires and fluid lines cannot be 
avoided, a split phenolic tube can be installed over the 
group at contact location and secured at each end with 
? in. vinyl plastic tape. The split should be facing away 
from the point of contact. 

l'o prevent chafing of cables due to vibration or gravity, 
sufficient clearance should be provided. Where wiring 
passes through cutouts or holes, } in. minimum clearance 
should be maintained between the conductors and edge 
of the cutout, except where a clamp, grommet, or adapter 


is used; in this case 4A. in. 


ra should 


minimum clearance 
be maintained. 

To prevent deterioration from heat, cables should be 
separated at least 15 in. above, 10 in. on the sides, and 
6 in. below heated surfaces. For ducts with an insulating 
blanket or for high-temperature wire, the separation can 
be less. 


SLACK IN WIRING. Wiring should be firmly sup- 
ported with only sufficient slack to assure freedom from 
mechanical stress; but for servicing requirements, slack 
should be provided as follows: 

l. At drip loops, connector plugs, and leads to shock- 
mounted equipment. 
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_- Clove hitch and 
7 overhand knot 
[Top or bottom 
23 applicoble) 


Three- wire tie 


( E) 


2. At terminals, to allow for replacement of terminals 
at least twice, where practicable. 

3. At hinged or flexible joints. 

4. At panelmounted meters or controls, to permit 
removal or replacement. 

5. Where required to permit shifting of components 
or equipment to perform servicing or removal. 

Sufficient slack must be provided in wires to all ele 
trical equipment in order to insure easy removal of com 
units. In addition, 
routed so they will not interfere with or be subject to 
damage by installation or removal. Wires and 
should be clamped or tied to prevent any strain on ter 
minals should movement of the bundle be likely to loosen 
the attaching nut or screw. 


ponents or wire bundles must be 


bundles 


WIRE SUPPORT. Wiring should be supported at least 
every 18 in.; in no case should the distance between sup 
ports exceed 24 in. Wire groups should be clamped with 
out pinching or damaging the wire insulation. Wire 
groups or bundles can be installed in conventional cable 
The 
wires should be distributed around the cross as evenly 
as possible, tying with suitable cord, as illustrated. The 
free ends should be cut to about 4 in. long. 

For lacing and tying, 30-lb cotton or linen cord, or 
flat woven braid can be used on wire bundles at points 
other than the supports. In high temperature locations, 
200 F and over, fiberglass tying cord should be used 
throughout. 


clamps or on supports of the type shown in Fig. 3. 


TYING WIRE GROUPS. Before tying, all wire groups 
should be combed out to straighten the wires into parallel 
runs. Two or more groups can be tied to each other and 
installed in the same clamp, but sufficient ties should be 
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made on the individual group to retain group identity. 
Where cable groups cross each other, they should be 
tied together only at the point of contact. Cable bundles 
carried in conduit or insulating tube need not be tied 
or fastened together within the support. Wires 
a junction or terminal box should be tied together onl 
for support. 


inside 


BEND RADIUS. The radius of bend for power distribu- 
tion wires should be a minimum of 10 times the outside 
diameter of the wire except that at terminal strips in 
junction boxes, or in restricted spaces where the support 
of the wire does not depend on the terminal attachment; 
here, the radius may be a minimum of three times the 
wire diameter, and the bend should be enclosed in vinvl 
tubing. 


DRIP LOOPS. Wiring routed where water or other fluid 
might run down the cables and enter the electrical equip 
ment requires drip loops just before the cables enter the 
junction box, plug, or other enclosed unit. The drip loops 
should not be too long, and should not chafe against 
the adjacent parts. In making the design for drip loops, 
be sure drippings from the loop do not fall on other 
wires or equipment which might be adversely affected. 

Where drip loops should be used but are physically 
impossible to install, seal the space around the wires at the 
point of entry with sealing compound best suited to pre- 
vent entrv of the undesired water or fluid. 


SPLICES. Avoid splices if at all possible. Splices, if nec- 
essary, should be covered with snug-fitting, transparent, 
insulating tubing extending 4 in. beyond each end and 
firmly tied in place. Where several splices occur at the 
same spot in a group or bundle of wires, stagger the 
splices to prevent shorts from punctured insulation, and 
also to prevent excessive enlargement of the group. 


TERMINAL BLOCKS AND TERMINAL ATTACH- 
MENTS. On terminal blocks using studs and nuts, the 
bottom nut on which the terminals are mounted should 
be tightened sufficiently to prevent rotation of the nut 
if the terminal is moved after installation; caution should 
be exercised to prevent breaking the molded-in studs. 
Screws used for installing the terminal strips should have 
the heads on the terminal side, where possible; if nut 
is installed on terminal side, insulator strips should be 


> terminal on either side 
block jammed against post 


S 


Terminal 
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Motion of wire in this 
direction will tighten nut 


Table I—Installation Torques for Copper Terminals 


Torque, Ib-in. 


Stud Size Self-locking 


nuts 


Plain nuts with lock 
washers 


115-125 
150-170 


110-120 
135-150 


Table II—Cadmium-Plated Steel Pressure Washers for 
Aluminum Terminals 


: Washer Dimensions, in. 
Stud Size, 


in in. ID OD Thickness 
0.063 
0.078 
0.094 


0.109 


0.27 
0.33 
0.39 
0.51 


0.66 
0.75 
0.81 
1.12 


Table III—Installation Torques for Aluminum Terminals 


Torque, Ib-in. 


Stud Size Self-locking 


nuts 


Plain nuts with 
lock washers 


10 -32 
1/4 -28 
5/16-24 
3/8 -24 
1/2 -20 


28- 35 40 
70- 85 90 
125-155 165 
180-210 250 
380—440 490 


used. Wire terminals should be installed on the blocks 
so that the top terminal bears against the post of the 
block, and any movement will tend to tighten the con 
nection, as shown in Fig. 4. 

Not more than four terminals should be attached to 
a single stud; the largest terminal should be on the bot 
tom and the others stacked in the order of decreasing 
size, unless variation is required to permit removal of a 
harness. Nuts for attaching terminals should be the self 
locking type, or should be provided with lock washers 
For general applications, flat washers are usually required 
only on $ in. diameter and larger screws to prevent galling 
of the terminals. In locations subject to heavy vibration, 
flat washers should be used on all terminals in addition 
to lock washers or self-locking nuts. Steel washers or 
lockwashers should not be used to carry current. 


Fig. 4—Wire terminals fastened 
to terminal block. Terminals 
are installed so that any move- 
ment will tend to tighten the 
nut which holds them. For 
multiple-terminal pileups, only 
top terminai is placed against 
post. 





DESIGN FEATURES 


l8 


CO a a 


pman áo! 


CONTROLS FOR DRIVEMOTORS and static load are 
built into a separate console that can be located at any con- 
venient distance from testing machine (above). Static force is 
proportional to the mean torsional deflection of the torque 
bar. A sensing element measures this deflection continuously 
and through a controller in the console maintains this force- 
constant regardless of creep of test piece. Inertia force com- 
pensation maintains constant sinusoidal dynamic force regard- 
less of deflection of test piece. 


LOAD FROM SCREWJACK is transmitted to static beam 
by means of flexure plate as shown right. Limit switches 
de-energize motor drive if amplitude at the static beam 
exceeds safe limits. 


Torsion Bar 


This new line of fatigue testing machines was 


Transmits Load designed and built by the Ivy Company, Norwalk, 


Conn., primarily for service testing of actual 
machine parts, components, assemblies and 


4 . 
1n Fatigue Tester structural elements. An elastic suspension system 
consisting of a torsion bar and flexure pivots 
makes it possible to incorporate both high force 
and high amplitude test stations on one standard 
unit. 
The high load station has a 12,000 Ib capacity 
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NEW PRODUCTS 


c--—WVibrafíon isolator 
` 


ALLL LLLA LLLA 


n end 
/ 


E LL 
ZA. Laer | 


t -Drive for oscillator 


and +#@ in. amplitude; the high amplitude station 
(+3 in.) has a capacity of 6000 Ib. T-slots are 
cut in both directions of the large, low table top 
to accommodate test pieces and holding fixtures 
of almost any size, shape or type. A tension or com- 
pression static force is applied by means of a direct- 
reading dial on the tester console; indicator lights 
have self-contained legends. 

All electrical wiring is protected by built-in steel 
ducts and flexible conduits. 
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Load sensing ^ 
beom -—-- 


‘Dynamic beam 


~~Oscilletor 


E 


STATIC FORCE IS APPLIED to the static beam by 
means of a screwjack driven by a gear motor. The 
torsion bar transmits this force from the static beam to 
the dynamic beam and finally to the test stations. The 
alternating force component is generated by a rotating 
eccentric weight at the end of the dynamic beam. Both 
static and dynamic beams are suspended by flexure 
pivots to minimize friction and to provide a suspension 
system that is rigid in certain directions but elastic in 
the direction of motion. 
(continued on next page) 








PRODUCT DESIGNS Fatigue Tester (continued) 


Dynamic 


beam 
p. ES 


LOAD SENSING BEAM is attached to 
torque bar (dotted lines) to permit accu- 
rate measurement of torsional deflection 
(static load). Centrifugal force oscillator 
consists of an eccentric in the form of a 
threaded rod with a weight. Micrometer 
type scale reads directly in pounds. Oscil 
lator is rotated at 1200 rpm, which is the 
operating frequency of the machine. The 
horizontal component of the centrifugal 
force thus produced is resisted bv hori 
zontal flexure pivots; the sinusoidal vertical 
component is transmitted to the test piece. 
Oscillator shaft is mounted in roller bear. 
ings mounted with press fits on both ID 
and OD to withstand effects of vibration. 


Closed 
position 


LIMIT SWITCH on rear access door 
stops drivemotor and counter when door 
is opened. Standard pawl fastener is modi 
fied by adding plate as shown. Time delay 
is introduced to allow rotating eccentric 
weight to come to a stop before the door 
is opened. Pawl which is shown in closed 
Pote” and locked position must be threaded to 

clear the plate before it can be released. 


position- 
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weight 


CROSS-SECTION OF DYNAMIC BEAM. Center of X pivot 
Guide flexure plates 
maintain top platen of each test station in horizontal plane 


coincides with centerline of torsion bar 
when deflected, thus applying a bending-free force to the speci 
men. Bumper mechanism located through an opening in the 
dynamic beam between the two test stations limits the travel 


When the 


of the beam to the maximum permissible value 


rPillow block 
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DAA 
a 


-— 


ul. 
amplitude 
station 


High load 
sfofion 


“Guide 
flexure 
plates 


weights 


Bumper 


beam hits the bumper, limit switches are tripped which stop all 


drive motors and the cycle counter on the control cabinet 


uning weights are added at front end of dynamic beam t 
tune the natural frequency of the elastic beam system to the 
revolving speed of the machine. This also keeps the alternating 
force constant even though elastic properties of specimen change 


appreciably during testing 


SYNCHRONOUS SPEED A-C MOTOR, 
developing 3 hp at 1800 rpm, drives oscil 
lator through slip clutch and flywheel to 
prevent overstressing of test pieces during 
starting. With clutch set to slip at about 
120 percent of running torque, flywheel 
takes about 10 sec to attain full speed. On 
fracture of a test piece, one-way clutch 
prevents the flywheel from driving oscilla- 
tor, thereby inducing excessive pounding of 
the machine. Motor speed is reduced 
to 1200 rpm, the operating frequency of 
the machine, by timing belts and pulleys 
Since the pillow block is on the same axis 
as the X-pivot of the dynamic beam, and 
since the center distance of pulleys P, and 
P, is the same as the distance from the 
X-pivot to the oscillator shaft, uniform 
rotary motion is transmitted from the 
pillow block to the oscillator shaft. Thus, 
perfect sinusoidal alternating load is ap- 
plied to the test piece. 

(continued on next page) 





PRODUCT DESIGNS Fatigue Tester (continued) 


BELLEVILLE WASHERS pre- 
load screwjack to a force exceed- 
ing the testing capacity of the 
machine to eliminate backlash and 
chatter from vibration loads. Nut 
is in two parts, with spring force 
tending to push them together as 
shown. Thus axial play is taken 
up on opposite sides of the screw. 
To control preload accurately yet 
permit liberal manufacturing tol- 
erances, unit is assembled with 
exception of lower retainer. Di- 
mension x is then determined 
experimentally and appropriate re- 


tainer is ground. 


REAR SUSPENSION for static 
beam is a set of flexure plates 
(X-pivots) whose axis coincides 
with the axis of the torsion bar. 
Pivots are high quality, low car- 
bon steel and are casehardened 
after machining to increase the en- 
durance limit. To prevent etch- 
ing, which can be a source of 
fatigue cracks, they are then 
vapor blasted instead of pickled. 
This is followed by painting. 
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Compressors in 


One Housing 


A vane-type compressor more than 
one-third smaller than most con- 
ventional compressors of comparable 
output has been developed by Hans 
M. Petersen, Petersen Enterprises, 
San Francisco. Manufacture has 
been begun by Union Machine Co., 
San Francisco. The unit consists of 
two compressors served by single 
rotor and same reciprocating blades. 
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l'est set-up showing prototype compressor having capacity of 120 
cfm and 120 psi discharge pressure. Compressor weighs 150 Ib 


^? Compressor assembly, face housing removed. Note the chamber 
^* curvature designed for rapid compression. Blades are spring 
loaded to seal one compressor from the other. Blades and bearings are 
made of an oil-impregnated iron-copper alloy (Super Oilite manufactured 
by Amplex Div., Chrysler Corp.) which is acid and oil soaked for about 
25 per cent saturation. The lubricant does not bleed nor is air con 
taminated, tests show. 


3 The two compressors in one housing are shown with 
e suction and discharge parts. Unit can be converted 
cooling freon compressor by plugging suction ports and using 
space as part of new suction chamber, as shown by broken lines 


Freon suction T 
port-» Housings „iding 
f / < blades 


Upper compression 

chamber --—— 
Coolant water space--> Spring 
Rotor - 


Discharge 


< 
valves 


Discharge 
» 


valves 


Freon suction port 


"Lower compression chamber 
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Chrysler Brake shield Upper wheel cylinder 


ien 

Improves T 
Braking, x 

Simplifies spring 


Shoe adjusting cam 


Front shoe 


Shoe 
guide 
spring 


. Shoe 
Linkage return 


link 


i i wise Outer 
Safety engineering which under- support plate 


scores 1956 automobile design has Lower wheel 


been applied to the new Chrysler. E plate -— 

The brakes have been designed for 

longer lining life, less pedal effort THE CENTER-PLANE BRAKE SHOES are mounted between two plates 
and improved heat control; me- in the center plane of the lining to prevent cocking, and are self-centering, 
chanical linkage replaces hydraulic giving uniform braking response. The shoe material is lighter gage steel than 
actuation of the brake booster unit in previous brakes, with the web welded to the shoe table. The two cylinders 


are in the same plane so equal braking forces are transmitted across the 
width of the lining; the shoe web is calibrated in depth (via mathematical 
analysis) so equal forces are applied along the length of the lining. As a 


for faster response and less chance 
of leakage. Push button controls 


simplify linkage to the transmis- result, uniform pressures are applied against the entire drum, the lower 
sion, and are placed on the panel unit pressures reducing peak temperatures, Smaller clearance at the heel and 
out of reach of all except the driver. toe of each shoe allows for quicker braking response than in previous models. 


A safety door latch holds under 
almost all types of crash. 








Indexing slides 
^ Latch 


Rocker bor 


Nx 


transmission 
ad - 


t 4 








T 







LV 
d 


Armored 
cable 


SIMPLIFIED TRANSMISSION linkage is obtained through Ihe buttons operate a single push-pull cable throught levers, as 


push button control. Plastic push buttons located as shown shown right. The spring-loaded indexing slide drives the cable 
left on left end of instrument panel, require only 4 to 6 Ib push through the rocker bar; the latch locks on the slide detent and 
transmission valving is suspended in oil). The buttons are lighted is released by the detent of the succeeding slide. Note each slide 
from a source within the panel; when a button is pushed, th is of different length to actuate the corresponding valve. Starting 
inner end travels past the lamp, slightly dimming the button circuit closes only after the neutral button is pushed 
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Dash pane! 


Power unit 


Filler plug- 


Stop light 
switch 


camera mt ff 
iiid 


Steering column 


Je . r 1; ^0r1 y 
Product Engineering 


Windshield Instrument pane 


I 


SS 
Pedal mounting bracket 


/ Power unit push rod 


£ Valve operating lever 


Valve operating lever 
adjusting cam 


Brake pedal 
return spring 


O 


\/ 
/ 


Moster cylinder 
push rod 


Accelerator 
pedal 


> 
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POWER BRAKE UNIT is mechanically 
actuated, the assembly having fewer parts and 
less friction to overcome than the previous 
hydraulic actuating system. The bellows 
shown is normally at atmospheric pressure; a 
lever (an extension of the brake pedal arm 
operates a poppet valve controlling a vacuum 
source, and thereby, the pressure in the bel- 
lows. When the brakes are applied, the lever 
opens the valve; the bellows contracts (one 
side fixed to the dash panel), actuating the 
power unit push rod and through a lever, 
the push rod of the master cylinder. Should 
power assistance be lost, the mechanical link- 
age is designed so braking can be effected 
without compressing the spring loaded bel 
lows; to do this, slightly more braking effort 
is required 


A SAFETY LATCH minimizes the possi 
bility of doors flying open on crash impact 
When the latch is engaged, the heavy gauge 
steel striker and latch assembly interlock, as 
shown, to prevent fore and aft separation of 
the latch from the door post. 


OG 


NN 
ý D) 1 
) 


Latch assembly 


N 


Striker and 
latch engaged 





PRODUCT DESIGNS 


Washer and Dryer 
in Single Unit 


Washer and dryer are combined in the 
Westinghouse Wash 'N Dry Laundromat, a unit- 
only slightly larger than the company's equiva- 
lent-capacity washer. Designed by E. O. Morton 
and his Laundry Equipment Engineering staff at 
the Appliance Div., Mansfield, Ohio, the Laund- 
romat incorporates a closed-circuit heating system 
and a low cost two-speed transmission. The same 
basket is used for washing and drying. The 
washer pump during drying cycle flushes lint and 
moisture down drain obviating vents. 


Splash sea! solenoid 
7 --\-- Air temperoture 
thermostat 


Air temp 
thermostat 


Automatic 
splash sea! 


ADDITIONAL SPACE SAVING is achieved by limit- 

ing the spin speed to 200 rpm, thereby insuring a low 

amplitude of basket oscillation; the basket is pendulum 

suspended. The air temperature thermostat (upper right) 

is controlled by a hydraulic tube in the warm air duct. 

The solenoid arm also shown closes the duct "- seal TEES D muti- 
at the start of the wash cycle; at the start of the dry e. ull vone fon 
cycle, the arm is spring returned, opening the seal. The 7 
heater element (upper left) is a nichrome wire centered in 

magnesium oxide and sealed in Inconel. The recirculating 

heat system is powered by a multi-vane fan driven by 

a direct coupled motor, located at bottom of duct, as Automatic 

shown lower right. : thermostat” 


motor protector 5 H.P. motor 
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Low speed clutch spring 


Rubber 
mounting 


Low speed 
pinion 


spring 


High speed Solenoid pin 


pinion = t-- - Pin spring 
Spring tang 


Low ‘ 
High 
(B) 


OPPOSING RUBBER SNUBBERS, 
below (A), mounted on the base of 
the unit, reduce basket vibration dur- Gear box 
ing the spin cycle. Should the basket 
oscillate excessively during the spin 
cycle, a pneumatic time delay switch, 
shown in (B), is actuated by the contact 
arm, de-energizing the speed-control 
solenoid. After 15 to 30 sec, the basket 
returns to high speed. The adjustable 
bracket is mounted on the drive as- 
sembly frame. 


Pneumatic time 
delay switch 
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A TOTALLY ENCLOSED a-c motor drives the 
neoprene impeller pump and the basket trans- 
mission (A). The two-speed gear box is connected 
to the motor through flexible rubber coupling. 
The speed-control solenoid in the gear box (B) 
is de-energized at low speed, the spring-loaded 
solenoid pin holding the spring tang of the 
high-speed clutch so spring is slack. Thus, the 
high-speed pinion is allowed to turn freely, and 
drive transmitted through the low-speed gearing. 
The solenoid is energized at high speed, draw- 
ing the pin clear of the tang, permitting the 
high-speed clutch spring to tighten. The clutch 
collar then drives the high-speed pinion with the 
low-speed clutch spring being overrun. 


Automatic 
be/t 
tightener 


Copocitor 





Flexible 
coupling 


Contact. 
orm 





PRODUCT DESIGNS 


Inertia Load 
Utilized in 
Bearing Tester 


A small, simple and sturdy bear- 
ing tester which meets all range, sen- 
sitivity and accuracy requirements 
proposed by the Naval Ordnance 
Procurement Institute has been devel- 
oped by the Control Instrument 
Co., Inc., (subsidiary of Burroughs 
Corp.) Brooklyn, N. Y. This instru- 
ment, called the Mass Accelerator, is 
self-contained, needs no precise power 
supply, special vibration mountings 
or high grade operating skill. Mr. L. 
H. Wadsworth, Director of Special 
Engineering, guided design. 


(ABOVE) Most bearing testers are complex in de 
sign, having sensitive measuring elements and incor 
porating means to minimize inertia errors. In this 
instrument, inertia is used for torque measurement, 
and no fine sensing elements are required; the one 
variable, time, is measured by a revolution counter. 
A known inertia load is mounted on the outer 
race of the bearing as shown. The bearing is then 
driven through the inner race at a known rpm, 
accelerating the inertia load from rest. The time 
necessary to rotate the load a set distance is meas 
ured, from which the bearing friction torque can be 
determined by an empirical formula or graph 


Thrust load & mass 


Bearing “ 
under test 


Motor cut-off (LEFT) Probe on inertia load is zeroed against 
Driving ~~~ switch motor cut-off at start of test. When start switch 
spindle is closed, gear motor drives spindle shaft and 

through a worm, the counter. Motion of the inner 
race is transmitted to the outer race through the 
bearing friction torque. When the outer race has 
rotated one revolution, the probe actuates the motor 
cut-off. The time required for the motor to reach 

Synchronous motor full speed (about 15 milisec) is essentially balanced 
by the time interval between cut-off and the motor 
stopping. No slippage occurs between load and 
outer race (torque is very low relative to load mass), 
and the slight inertia of the outer race is allowed for 
in the load mass calibration. 
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Drive sud 
spindle Counter (LEFT) Prototype shown has some 


internal components mounted on 
bottom panel; production model 
will have all components mounted 
on top panel for easier servicing 
The high torque, synchronous gear 
motor is forced-ventilated, and has 
lifetime sealed ball bearings; gear 
shafts are mounted on sealed sleeve 
bearings 


(BELOW) The instrument can be 
operated through a temperature 
range of —85 to 140 deg F, being 
adaptable to temperature-viscosity 
lubrication testing (see curves). ‘The 
motor (1/75 hp) and gearing are 
lubricated with Texaco Uni-Temp 


500, a high viscosity index grease 


(BELOW) In very precise bearing investigation, the 
load probe is set at varying distances from cut-off and 
incremental readings plotted, as shown. Inner bearing 
race is rotated at 72 rpm, to give the average friction 
torque value. Lower speeds (below 50 rpm) would tend 
to give maximum torque readings, higher speeds (above 
125 rpm) would run counter unnecessarily high. The 
empirical torque formula is shown on graph. 


120 





Iw$ (1-675) (S-14e75) 
27s 


Torque =L= 


Where Wa = Instrument constant, 


S = no. of revolutions of 
inner race 


Average Time (Sec) 


23 2! I9 7 15 
Mass Acceleration (Tenths of Seconds) 


20 
Torque (cm-8in.) 
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PRODUCT DESIGNS 


Insidé 
brake y 
ZTA 


ROLLER TRACK applied to a crawler tractor. All tread rollers — two free-turning brake wheels. As shown, right, brake wheels 
in contact with ground are free to rotate for sidewise component exert sufficient force for braking on normal slopes; where more 
of turning movement, except those on each track held by lateral braking is needed, additional brake wheels can be added 


Sliding Resistance 





Reduced by 
Roller Track 


Center of 
turning 


A roller track developed by Count Bonmar- 
tini of Roma, Italy, and used on the Fiat 
Tractor, combines desirable characteristics of 
the wheel and the conventional crawler track. 
The track offers minimum sliding resistance 
when turning, provides traction suitable for 
agricultural and military use, and is usable at 
automotive speeds. 


‘Roller Rolier shaft Plate 


EACH TRACK consists of a series of interhinged plates, each plate 
carrying two longitudinal shafts on which tread rollers rotate. Braked 
roller becomes the center of the turning radius. 


TRACK PLATE with two rollers (number of rollers 
can be varied). Tread is designed for traction, but 
can operate on smooth surfaces at high automobile 
speeds or at aircraft landing speeds. Unbraked roller 
rotation reduces transverse stress on landing gear as 
free movement is permitted in lateral direction. 
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Bearing Selection 


Cuts Ii 
Shu er H | Flanged, 


BEL single 
Shaft T—T shielded 


Production Costs E oae sem [RT | reda 
housing lr retainer 
— ball bearing 


Production costs have been re- 
duced 5 per cent in the Beckman- 
Whitley anemometer through use 
of flanged ball bearings manufac- 
tured by Miniature Precision Bear- 
ings, Inc., Keene, N. H. The low 


friction of these bearings and small : 
radial clearance (0.0002 to 0.0004 ANEMOMETER, part of wind-measuring field unit, is mounted with vane (not 


: i e shown) on self-supporting stand, left. Bearings push-fit into column shown right. Flange 
in.) have improved instrument eliminates machining shoulders in column ID, previously necessary to seat bearings; 
sensitivity. tolerance buildup is reduced, machining and inspection costs cut. Coined pockets in the 

Designed for operation under a ball retainer reduces internal bearing friction; the aluminum shaft requires starting torque 
variety of weather conditions, the of 0.001 oz-in. Shields and the labyrinth socket and column design protect the bearings 


bearings are shielded and made of from dust and dirt. 


. r The wind-driven cups of the anemometer drive the chopper (a perforated cylindrical 
stainless steel. The anemometer can : i 2 
: See shell) which separates a light source and phototube mounted in the chopper housing 
accurately measure wind velocities As the chopper rotates, light pulses impinging on the phototube are amplified and trans 
of less than 1 mph. lated into velocity readings 


mi Chopper 


Long Wearing 


Sintered Nylon 


Sintered nylon bottom rests for file drawers tested by 
the Diebold Co., Canton, Ohio, have been found to weai 
only 0.001 in. after 30,000 drawer cycles; an injection 
molded button wore 1⁄4% in. after 10,000 cycles, with the 
drawer starting to bind. The properties indicated make this 
sintered nylon appear applicable for use in light-load wear 


components. 


THE BOTTOM REST DISCS are formed by cold pressing and 
sintering Nylasint, a nylon powder distributed by National Polymer 
Products, Reading, Pa. A graphite filler is used to obtain low sliding 
friction and lengthen disc life. Negligible scratching of the enamel 
drawer is reported, with sliding noise reduced. 
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THE PROBLEM at Bridgeport Brass was to forge this large 
aluminum-alloy wing spar required by the Air Force. Wth con- 


ventional tooling this would require a 35,000 or 50,000 ton 


press but the largest press available was a 16,500 ton Schloe- 
mann (see 


cover picture). Multiple-die forging appeared to 


be the answer and has now been successfully employed. It 


extends the usefulness of many medium or large forging presses, 
making possible larger one-piece forgings than normally could 


be made on a given press 


Multiple-Die 


Forging 


New technique first developed for large alu- 
minum alloy parts, extends the size range of 
forgings that can be made on existing presses. 
Design data on tolerances, physical properties; 


possible reductions in cost and delivery time. 


R. G. MOORE 


Bridgeport Brass Company, Adrian, Mich 


lon LARGE ONE-PIECE STRUCTURAI PARTS, forging 


Offers 


some specific advantages over casting or welding, particu 


larly where weight or space limitations call for high work 


ing stresses. Grain refinement and elimination of internal 


scams ol voids, smooth contours frec trom stress concentra 


tions, faster production and reduced labor content are 


potential advantages. But the capacity of existing presses 


limits the size of forged parts. The heavy investment and 


operating costs of large presses puts a large premium on 


idle timi Multiple-die forging offers a method of making 
larger parts by forging at lower cost 

lhe forging illustrated above is typical of what can be 
obtained using a 16,500 ton press and the multiple-dic 
This part is an aluminum 
18 ft long weighing about 3200 Ib. 
to form the piece in 
heated to 800-820 F, 


under the press to insure complete breakdown of the cast 


technique. aircraft. forging 
[wo dies are used 
cast ingot, 


three pressings. [he 


is first kneaded in three directions 


structure to a wrought condition, then re-heated and hand 
forged under open heated dies to the rough contour of 
the finished part. With the first forming die inserted in 
the press the center portion of the part, about 5 ft long 
is formed—roughly 2000 sq in. projected area. ‘The center 
cut-out is then removed, the part re-heated and re-forged 
to the finish configuration. At this operation, the cente: 
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Ponel thickness, in. 


500 1,000 1,500 


Maximum orea, sq in. 


2,000 


FOR A GIVEN PRESS, the projected area of a die 
must be reduced for thinner panels. Values for 
maximum area for a given thickness depend on the 
size of the press, and are shown here for a press 
of 25,000 to 35,000 ton capacity. 


section has been reduced to approximately 1000 sq in 
I'he second die is inserted in the press beside the first die, 
and one end is formed. Then the piece is turned end for 


end, and the same operation is performed on the second 
end. 
tion.) 


(The cover picture shows this final forging opera 
The part is then trimmed and the end cut-outs 
removed. 

Although two dies were employed in this example, two 
to four or more may be used depending upon the size 
or complexity of the part. Actually, with this multiple 
die method the only physical limitation on the size of a 
part is the capacity of the heating furnace and the work 
handling equipment. 


Physical properties obtained with large multiple-die 
forgings are comparable to those obtained for smaller 
single-die forgings. For the aluminum alloy part just 
described, for example, tensile strength of a longitudinal 
specimen was 81,500 psi; for a single-die forging of the 
same alloy the value was 82,000 psi. Yield strength and 
elongation are also comparable. 

Finish tolerances with multiple-die forging are greater 
than are normal with smaller single-die parts. In general, 
tolerances from 7 in. to } in. on any dimension normally 
can be held; but where two sections meet 9» in. to ¢ in. 
Overall tolerance 
on a three-die section part should have an allowance of 
*» in. to 3 in. depending on the length of the forging. 


The process of multiple-die forging should be competi- 


additional allowance should be made. 
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tive with the casting and weldment processes for large 
commercial parts. Advantages over welded construction 
are the one-piece part and avoidance of extensive machin 
ing. Although forging involves an added tool cost, this 
is at least partially offset by cost of jigs and fixtures for 
weldments. ‘Tolerances should be as good or better with 
forging since weldments are gencrally an assembly of many 
scparate pieces. Internal stresses often set up with weld 


ments are minimized in forgings. 


Comparison With Other Fabricating Methods 


[here normally would be little difference in weight of 
1 part whether produced by multiple-die forging or by 
welding. A weldment might weigh somewhat more 
because of the rib construction that results from assembh 
of a number of individual components. 

Compared to casting, multiple-die forgings in moderate 
quantities will cost less. Die costs for a forging will run 
three or four times the pattern cost, but labor that goes 
into making a mold for each part would be much more 
expensive than forging labor. moderate 
quantities multiple-die forgings would have on production 
time and elimination of the labor costs in making molds 
here is a quality advantage to the forging, also; tensile 
strength of the forging would be about 30 per cent greate: 
than that of the comparable casting, which allows for 
higher design stresses in a forged part 

Bridgeport’s experience so far with multiple-die forgings 
has been in the light-metal field. However, there is every 
reason to believe that the technique can 
steel, copper and other metals as well 


hus, for even 


be extended to 


Multiple-Die vs Single-Die Forging 


The multiple-die technique extends the range of small 
and medium-sized presses, where close tolerance parts ar 
not required or where the forging is machined all over 
It allows jobs to be processed on smaller machines whik 
the heavier forging presses are busy; work does not have to 
wait for large presses to be cleared. 

Relative cost of single die and multiple-die forging 
depends upon the size of the part; the larger the part, the 
more the savings. 
15.000-ton 


For instance, the size limitation of a 
about 1000 sq in. projected area 
l'o make a forging of 1500 sq in. on this press would take 
two passes with multiple dies. £000 


press is 
Pieces of 3000 or 
sq in. would require three or four passes. 

There is a break-even point where the expense of the 
multiple-die method approaches that of single-forging dies 
Multiple dies are cheaper than single dies but handling 
operations are greater with multiple-die forging which 
increases the labor charge particularly. In general, when 
a multiple-die forging operation requires more than three 
passes, the overall cost approaches that for single die forg 
ing. ‘The break-even point comes with about 10 pieces 
to be forged having about 3000 sq in. area and requiring 
three passes with multiple-die forging 

As a typical example of savings on a particular part, 20 
forgings might be required, each of 3000 sq in. area, 
requiring three passes in multiple-die forging. ‘The total 





Design Limitations for Multiple-Die Forgings 


Three typical forgings shown here 
are suitable for the multiple-die me- 
thod, using one, two or three dies in 
a press of about 15,000 tons capacity. 
For purposes of comparison, these ex- 
amples are all about 100 in. long by 
30 in. wide, giving a projected area 
of 3000 sq. in. The die capacity of a 
15,000-ton press is nominally 1000 sq 
in.; thus, a press of 45,000-ton capac- 
ity would be required to produce any 
of these parts in a single complex die. 

Cost factors involved in considering 
multiple-die forging include: die cost, 
press charge (which includes depreci- 
ation, cost of occupied floor area, and 
other overhead factors), and labor cost 
for set-up and production. There is or- 


End Die Section Center Die Section 


Same die each end- - ----- 


-ye oo ee o o 


die cost of the multiple die would be about 60 per cent 
that of a single die. Cost of operating the smaller press 
would be enough less than for single-die forging to save 
about 40 to 50 per cent in fabricating cost even though 
labor time on the smaller press might be two or three 
times that on the larger press. 

Tooling time. Aside from the fact that only a very few 
shops are able to make the large dies needed for single- 
die forging on the larger presses, with multiple-die forging 
the separate pieces can be sent out to different shops to 
save delivery time. Where a one-piece die might take 6 to 
9 months, the multiple dies can be obtained using several 
sources in less than three months. In general, a designer 
can expect to get forged parts at lower cost and with 
quicker delivery by multiple-die forging, provided toler- 
ances are not too severe. 

Tolerances. It is possible to hold tolerances of 5 in. 
on most dimensions, plus Ye in. for each die section. As 
more experience is obtained with the multiple-die tech- 
nique it may be possible to hold tolerances closer. 

Thickness. There should be no difference on minimum 
thickness of a part that can be accommodated by single 
die and multiple-die forging. Multiple dies make it 
possible to reduce the projected area enough to obtain 
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Die Section 





Direction of 
stock feed 
I 


—— ——— 
Die parting line 


dinarily a saving in die costs with mul- 
tiple-die forging, up to three or four 
dies per part, as compared with single- 
die. Also, press charge for multiple- 
die forging will run about 10 per cent 
that for the larger press. Set-up and 
production labor can run twice or 
three times as much for multiple-die 
forging. Everything considered, a 40 
to 60 per cent saving can be expected 
with multiple-die forging when the de- 
sign and production quantity (1 to 10 
pieces) are favorable. 

Aside from costs, delivery time on 
dies can be cut to 1/3 or less by using 
the multiple-die method. Each die sec- 
tion can be made by a separate vendor, 
and there are many more suppliers who 
can handle this type of work than can 


End Die Section 


occad 


sufficient pressure to properly form the part. The multiple 
die method makes possible a thinner web or panel with 
a given press, by decreasing the projected area. 

Thin sections and pronounced ribs reduce the area that 
can be formed. This is true both for single and multiple 
die forging. As a general rule, 1000 sq in. can be formed 
on a press of 15,000 tons, 2000 sq in. on 30,000 tons, etc. 
However, when the section is especially thin and ribs very 
pronounced, this area must be reduced in proportion to 
the thickness desired. 


Radii. In general, radii considerations are the same for 
single-die and multiple-die forging. A minimum radius 
for a given part must be correlated with the configuration 
involved in each individual case. 


Die Area. The capacity of a given press is not exactly 
multiplied by the number of die impressions because there 
must be a blending between sections produced by the 
several dies. If there were sharp breakoff points between 
formed sections, flaws might occur at these points. To 
avoid this condition, dies are made larger than the actual 
cross-sectional area to be formed with a generous blending 
shape near the edges. About 80 per cent of the effective 
pressure goes into making the desired impression while 
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End Die Section Center Die Section 


End Die Section 





Vio 2. The symmetry of both ends of 
this part about both axes makes it 
possible to forge it with two dies— 
one to block the center section and the 


other to make the ends. Thus, each 





-———— 
Die porting line 


make the more complex large dies for 
single-die forging. Another advantage 
in delivery of multiple-die forgings is 
the opportunity for faster scheduling 
on medium-sized presses than is ordi- 
narily possible on larger machines. 

Whether one, two or three separate 
die sections are needed depends on the 
design of the part. 


die required for 


presses. 


1. This part can be made by mul- 
tiple-die forging using only a single 
die. Symmetrical about both axes, it 
can be forged in repetitive die closures. 
The number of passes of the die will 


press and the total projected area of 
the part. Using a 15,000 ton press on 
an area of 3000 sq in. (100 in. long 
by 30 in. wide), three passes of the 
die are required. Die cost for produc- 
tion of this part would be 30 to 40 
per cent that of a one-piece forging 
one 


die makes approximately 1/3 of the 
part. The center section is forged first, 
using one die in the press; then one 
end is forged with the center and end 
dies combined; the part is then turned 
end for end and the opposite end is 
forged without changing dies. Die cost 
would be approximately 60 to 70 per 
cent that for a one-piece forging die 
for a large press. 


3. Three dies are required to mul- 
tiple-die forge this part since the two 
end sections are not alike. The forg- 
ing sequence consists of first forging 
the center section using a die of about 
1/3 the total area. Then, one end is 
forged using the center die and one 
end die combined. The part is then 
turned end for end and the last forg- 
ing pass is performed using the center 
die and the other end die combined. 
Die costs would be about 90 to 100 
per cent that for a single die. 


of the large 


Advantages and Limitations Multiple-Die vs Single-Die Forgings 


depend upon the rated capacity of the 


20 per cent is used to form the 
overlap. This general rule applies 
not only to the center section of a 
part but also to the end sections. 


Advantages 


. Often lower-cost parts. 
2. Faster tooling. 


Larger pieces obtainable from a 
given press. 


. More efficient utilization of me- 
dium-sized forging presses. 


. The size limit on a forging is no 
longer restricted by the capacity 
of an available press. 


Limitations 


1. Wider tolerances 
(about twice). 


are required 


2. Size limit for part is 3 or 4 times 
the projected area of single-die 
forgings; otherwise costs become 
excessive. 


Draft allowances. Draft re- 
quired for multiple-die forging is 
about the same as for single-die 
forging; recommended allowance 
is generally 3 deg or more. 
Shape. Complexity of shape offers no more difficulty 
than for single-die forging. 


Factors Affecting Costs 


Symmetry. For right and left-hand parts, symmetrical 
design about both center lines will result in about 4 saving 
in die cost by eliminating a die. Where the end sections 
must be only slightly different, this might be taken care 
of by a post-forging machining to retain some of the 
savings possible with symmetrical design. 


Minimum Thickness. To facilitate flow of metal, panels 
should be designed for a thickness of at least 4 in.; other- 
wise costs will be increased. While a wall thickness of 
4 in. is possible, pressure required when wall thickness is 
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reduced from 4 to } in., is about double, as shown in 
Fig. 1. Resistance to metal flow increases very rapidly as 
panel thickness becomes less than 4 to ? in. Good forging 


practice dictates thickness should never be less than 1 in. 
Cut-outs. Use of cut-outs wherever possible will increase 
the effective area for a given die or allow for thinner panel 
sections for the same-area die. The designer can subtract 
the area of cut-outs in determining the area. A relatively 
small additional cost is entailed for the trimmer to cut 
out the panel. As an example, on a 10 ft piece with about 
10 cut-outs, a trimming die would cost about 10 per cent 
of the forging dies. 
LARGER FORGINGS—For a review of other recent articles on 


the design of larger forgings, to replace built-up structures, see 
the short article on page 154 in this issue. 
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STRIP-STEEL ZINC coated by continuous galvanizing withstands deep drawing and forming operations without 
damage to the protective surface. This is a pressure-sealed cap for an automobile gasoline tank, stamped at high speed. 


Zinc Coatings 
for Protecting Steel 


Types of metallic coatings; electrochemical advantages of zinc; characteristics of hot-dip 


and continuous galvanizing, electroplated coatings, metallizing and sherardizing methods. 


ERNEST W. HORVICK 


American Zinc Institure 


METALLIC 
protecting iron 


COATING is one of the common 


methods for 
Copper, lead, 
tin, nickel, cadmium, chromium, aluminum, and Zinc are 
ill used for this purpose. 


ind steel from corrosion. 


Each of these metals provides 


1 barrier to corrosive attack. 


Metallic coatings are ap 


plied by dipping, electro-deposition, metallizing o: 
spraying, and sherardizing, a special form of coating with 


zinc dust 
Zinc Coatings 


Ihe most important use of zinc for protecting steel is 
| | g 


Zinc metal can 
be applied to steel by dipping (galvanizing), electro 


by one or more forms of metallic coating. 


deposition (electro-galvanizing), metallizing and sherardiz 
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ing. Importance of zinc as a protective coating depends 


on two factors: freedom from porosity, and galvanic action 
When two dissimilar metals are in electrical contact in 
corrosion 


Metals 


can be arranged according to their relative reactivity toward 


the presence of a conductive medium, galvanic 


of one takes place while the other is protected 


galvanic corrosion in the sequence presented in Table I 
Note that 


l'his means that should discontinuities such as pinholes, 


zinc is high in the series and is above steel 
cut edges, or scratches bare the underlying steel, the zinc 
coating will sacrifice itself slowly to protect the steel. Zinc 
is unique in this respect; discontinuities in other coatings 
below steel in this series will frequently accelerate the 
rate of corrosion in steel. 

When zinc and steel are in contact with each other in 
the presence of water, each metal tends to dissolve and 
to the other. 


causes a current to flow [he two currents 
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Table I1—Galvanic Series 


Anodic (corroded) End 


Magnesium 
Aluminum 
Zinc 
Cadmium 


Iron or Steel 
Stainless Steels (active) 


Soft solders 
lin 
Lead 


Nickel 

Brasses 

Bronzes 

Nickel € opper Allovs 
Copper 


Stainless Steels (passive) 
Silver solders 


Silver 
Gold 


Platinum 


Cathodic (protected) End 


Note: Any one of these metals and alloys 
will theoretically corrode while offering 
protection to any other metal lower in the 
series, so long as both are electrically 
connected. Metals grouped together have 
no strong tendency to produce galvanic 
corrosion on each other. 


1 


Opposc each other, but because the zinc is electro-chemi 


more active and has a greater tendence to dissoh 


cally 
its greater potenti i 
solution. 


? $ 
going int 


prevents the steel from 


l 
\ heavy zinc coating provides enough sacrificial 


metal to insure this protective electrochemical action. 


Five Methods of Applying Zinc Coatings 

Hot-dip galvanizing is the most widely used method of 
applying zinc coatings to steel. This is done by cleaning 
When the 
takes 
Zinc 


the base metal then dipping it in molten zinc. 
base metal is withdrawn, solidification of the zinc 
place on its surface in a continuous uniform coat. 
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FIG. 1—This tank, left, is spun 
from hot-dip galvanized sheet coated 
by a continuous line process. Below, 
electro-galvanized sheet is used for 
this deep drawn wickholder for an 
oil heater. 


ind steel have a strong affinity 


melting point zinc readily “w 
lean steel surface to become 
vase metal 
his means that the hot-dip gal o proce 
ı perfect bonding fluid of zin ( [his 
continuous film of zi be 1 ned bv the surfa 
Adherence of the coating is inherently good and it 
rong, smooth, and highly resist brasion On! 


me oating of zinc Is 


Continuous galvanizing is an ling recent devel 
Methods ha 


changing fron he galvanizing of 


ypment in the hot-dip galvanizi 


cn developed ror 


eparate sheets to the ontinuous inizing of strip 


[he new methods attain two obiectives: increased pro 
| ited product with 


iddition, 


uction at a reduced cost, and a zin 


mproved qualit ontinuou 


often 


ind properties In 


galvanizing brings zinc-coated steel in coil form 


juired for high production rates 


| See headpiece 
[he zinc coating obtained is highly uniform and it 
thickness is controlled easily [he hfe of a zin 
lepends in many cases on its ductilit Ductility in turn 
formed by th 
Chis 


$ 


imount ol 


oating 
depends on the nature of the 
eaction between the zinc and laver 
brittle. By the 
to the coating bath, the zinc-iron 
ind the alloy 
Result: a highly ductile 


iddition of a small luminum 


reaction is inhibited 


laver is reduced to negligible thickness 
coating less subject to fracture 
ind suitable for deep drawing or spinning operations. 

deformed to thi 
flaking, 


Today, galvanized steels with heaw 


galy INL ZC d 


ot thc 


is shown in Fig. 1. 


Continuous strip can lx 


full extent steel base without peeling oi 
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FIG. 2—Small steel parts can be bulk plated with a bright zinc coating, left, giving excellent resistance to outdoor exposure. 
Right, sherardizing gives a protective zinc surface of uniform thickness on hardware subjected to atmospheric corrosion. 


zine coatings can be drawn and formed without impairing 
their corrosion resistance. 


Electrodeposition of zinc on steel has also undergone 
significant development in recent years. When applied 
continuously to strip steel this method is frequently 
referred to as electrogalvanizing. Applied to individual 
pieces in "batch" it is simply zinc electroplating. In 
all these variations the zinc coating is tightly bonded to 
the steel providing excellent adherence and ductibility, 
as demonstrated by the deep drawn part in Fig. 1. Such 
coatings provide an excellent base for paint. 

An important advance in electroplating of zinc is the 
introduction of bright zinc coatings. ‘This process has 
been widely adopted by the piece plating trade because 
it provides an attractive metal finish for such products 
as refrigerator trays and hardware, Fig. 2. 


Sherardizing is applied to small parts such as nuts, 
bolts, washers, castings, right in Fig. 2. Parts are tightly 
packed with zinc dust in an air-tight container which is 
then revolved and heated to temperatures close to the 
melting point of the zinc. The zinc diffuses onto and 
into the steel providing a thin and uniform corrosion- 
resistant coating. Sherardized products exhibit a rich 
gray texture which received and retains paints, varnishes 
and enamels well. 

The uniform distribution and excellent penetration of 
the zinc coat attained by sherardizing makes it possible to 
treat irregularly shaped and hollow articles containing 
screw threads and holes without building up on corners 
or filling in depressions. 


Metallizing applys zinc to a surface by means of spray- 


ing. Pure zinc wire is passed through a spray gun and 
melted in an oxyacetylene flame. A column of com- 
pressed air atomizes the molten metal projecting the 
particles at high velocities on the surface to be coated. 
The high velocity particles adhere to the surface of the steel 
and form a continuous film of controllable thickness. 
Metallizing has proved useful in coating such products 
as transformer cases, laundry baskets, as well as processing 
equipment like degreasers and clay drying rolls. 
Recently, organic coatings such as vinyls, epoxys, and 
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phenolics have been used in conjunction with zinc coat- 
Various combinations of these chemicals and 
sprayed zinc metal constitute so called metallizing systems. 
First the zinc is applied, then the organic coatings. Several 
such systems, such as the one described in Fig. 3, are 
sometimes employed to solve especially difficult corrosion 
problem. 


ings. 


Advantages and Limitations 

Each type of metallic zinc coating has its special ad- 
vantages and disadvantages. For example, zinc coatings 
applied by hot-dip galvanizing are relatively low in cost. 
Good surface preparation is an absolute essential for any 
kind of coating, and may account for 50 per cent of the 
total cost of the protective coating. In galvanizing, how- 
ever, surface preparation is easily and inexpensively ac- 
complished at low cost by means of acid pickling, wash- 
ing, and immersion fluxing. 


Galvanized coatings have good dimensional stability and 
are not greatly effected by the expansion and contractions 
of the base metal. They adhere in a smooth, even, hard 
coating of high density and provide good wear, abrasion, 
and heat resistance. 

When a product is fabricated in steel and then hot-dip 
galvanized, full corrosion protection is provided since 
every nook and cranny is filled. Products with small 
segments and angles, thin edges and pockets, recesses 
an inaccessible areas are easily and economically covered 
in this way. 

Galvanized coatings properly treated or aged are often 
used as an undercoating for paint. Should the paint film 
be broken, protection is provided by the galvanized base. 

Though galvanized coatings are resistant to most atmos- 
pheres, including marine, they are not as effective in severe 
industrial environments. Heavier coats are needed if 
satisfactory performance is to be obtained. Galvanized 
coatings should not be used when exposed to acids. 

Electrogalvanizing provides a highly flexible pure zinc 
coating which is particularly applicable for protecting wire 
and strip or small delicate products not easily handled 
by other methods. Very thin and very thick zinc coatings 
can be applied by electrodeposition but the commercial 
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range is from 0.00015 to 0.001 in. in thickness. 

l'his method provides greater control of uniformity than 
any other. And of course, with electrogalvanizing, sheet 
surfaces can be coated on one side if desired or can be 
masked for partial application of the zinc. 

Electrogalvanized coatings minimize the possibility of 
under-film corrosion and provide an excellent base for 
paints. ‘The process avoids changes in dimensions and 
properties due to heat, and does not produce excessive 
deposits which might effect dimensional tolerances. 

Electrodeposition is not the most economical way of 
metal coating with zinc, and it is usually specified where 
thin zinc coats will suffice and exposure conditions arc 
not severe. 


Metallizing with zinc enables the manufacturer to con 
trol the thickness of the metal deposited on a particular 
product surface. Since it allows very thick coatings to bc 
applied, the product can be made to meet the most severe 
conditions. No part is too small or too large to be 
metallized, but the process should only be used where 
coating porosity is not too critical. Porosity of the coat 


ings is, of course, an advantage in aiding paint adherence 


Sherardizing is particularly adapted to small parts where 
appearance and durability are not crucial. Sherardized 
coatings are suitable for protection against mild atmos 


pheric corrosion, but not for immersion in static water. 


Specifying the Coating Thickness 

[he amount of protection provided bv zinc coatings 
is a function of the coating thickness. Regardless of the 
method of application, the heavier the coating thickness 
the longer the rust-free life of the base metal. 

For work where strip is required, hot-dip galvanizing is 
recommended, particularly if the metal is to be coldworked. 
I'he tenacious adherence of the zinc coating coupled with 


FIG. 3—Power capacitor for outdoor installation protected by 
a metallized zinc film, covered with a lacquer. Better protection 
is provided at lower cost than for a baked enamel formerly used. 
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Table II—A.S.T.M. Specifications for Zinc-Coated 


Products 





A.S.T.M. 
Spec. 


Zinc Coating, 
Nominal Range 


Type of Material 


Hot dipped galvanized | A93-53T 
sheet 
Electrogalvanized 
sheet 


Hot Dip Wire 


1.25-2.75 oz sq ft of sheet 
A164- 0.00015-0.001 in. of coat 
ing thickness 
0.15 to 1.0 
surface 

0.80 to 3.0 oz sq ft of 
surface 

Minimum of 2 oz sq ft 
total coated surface 
0.85-2.0 oz sq ft of surface 


A122 oz sq ft 


Hot Dip Wire A218 


Hot Dip Tube & Pipe | A120- 


Hot Dip Hardware. A153 





its good forming properties make galvanized steel especially 
With continuous linc 
ized strip, parts that require a heavy 


suitable for such purposes. galvan 


anc 
can be deep drawn 
the limits of the uncoated flat stock 


In view of the galvanic protection provided steel b 


oating foi 


extended corrosion resistance within 


zinc, special attention should be given to the weight 


the zinc coating itself. Galvanized coatings usually ar 


specified by weight per unit area, Table II, in terms of 
oz per sq ft of surface or, in the case of sheet coated on 
both sides, coated sheet 


z per sq ft of sheet. Thus, 2 oz 
is sheet that has 1 oz of zinc per sq ft on each si 
sheet. 
to a 


temporary 


Y coating of 1 oz per sq ft of surface 
0.00174 in If the p 


protection or is in à 


thickness of 
location 


sure conditions are not severe, lighter zin 


of about 0.625 oz per sq ft of surface or 1.25 oz per 
ft of sheet satisfactory Parts that 


have lasting protection or are to be located in 


n 


should prove mus 
urban 
or marine atmospheres require coatings of at least | 
per sq ft of surface; more may be necessary 
Electrogalvanizing is specified where highly a 
control of thickness and uniformity of 


Because electrogalvanizing does not 


curate 
coating is require 

iffect the physi l 
properties of the base stecl, it is specified for those appli 
cations where the high temperature of hot dip galvanizing 
tolerated. 


can not be No warpage results from electri 


deposition. The proper use of a cyanide zinc bath and 
various proprietary brighteners will produce a bright zin 
coating on the product. 

Metallizing is most often specified where durable coat 
Such 


coatings may be applied even after corrosion has taken 


ings must be applied in place after installation 
place. Thickness of the coating can be varied according 
to the operating atmosphere. Often metallizing is sp 
fied where distortion possibility must be held to a mini 
mum, and is especially recommended for parts that must 
be free from hydrogen embrittlement. 

Sherardizing is generally specified to protect small 
articles that are not harmed by the heat of the process 
600-700 F). The prolonged heating and subsequent 
cooling of steel articles embedded with zinc dust tends to 
anneal them, which may be desirable if the part must be 
bent or cut. dust 


Sherardized coatings withstand corrosion equally as well 


These coatings may when bent 


as galvanized or electro-galvanized. coatings of the same 
thickness. 
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Flexible mounts 


Fig. 1—(A) Flexibly mounted equipment capable of 
rocking modes when subjected to an impulse force F(t). 
(B) Low frequency rocking mode in which a translation 
of x distance to the right is accompanied by a clockwise 
rotation of ð. (C) High frequency in which translation 
to right is accompanied by counterclockwise rotation. 


Calculating Rocking Response of 


Vibration-Isolated 


Equipment 


Behavior of equipment capable of rocking motion in two degrees of freedom; 


influence of various types of forces on displacement and velocity; numerical examples 


and time-displacement curves of a machine under force impulses of various durations. 


WALTER W. SOROKA 

University of California, Berkeley, Calif 

WHEN EQUIPMENT SUBJECTED TO DYNAMIC LOADS is 
mounted on flexible mounts, a rocking motion (com- 
bined rotation and translation) results which is a function 
of the spring constant of the mounts. An analysis of the 
dynamic response of the equipment, therefore, will help 
determine: (a) the effectiveness of the mounts, (b) 
proper clearances around the equipment, (c) acceleration 
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forces on equipment accessories, and (d) the forces trans- 
mitted into the foundation. 

Rocking motion can be excited by impact, rapid accelera- 
tion or deceleration, vibratory or suddenly applied forces, 
and is influenced by the duration of the impulse. Fig. 
1(A) shows a machine mounted on two equal vertical 
and horizontal mounts with spring constants of k, and k,, 
respectively. The center of gravity is midway between the 
lines of action of the vertical springs; hence, rotation is 
decoupled from vertical translation. However, because of 
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the offset h of the c.g. fron- the line of action of the 
horizontal springs rotation is coupled to horizontal trans 
lation. This offsct is generalh 


not zero in. practical appli 
cations. 

A horizontal exciting force F(t) is shown acting a dis 
tance e (the eccentricity) above the c.g. of the machine 
lhe equations of motion for translation and rotation arc 
obtained by equating the sum of the forces acting in the 
x-direction to the mass times acceleration in this direction 
and the sum of the moments to the centroidal moment 


Phe 


of inertia times angular acceleration about the c.g 


two resulting equations are: 


m dx i 
; 2k, 
dt? 
mr? do 


h dt? 


' z horizontal translation of the c.g., in. 
— clockwise rotation of machine, rad 
= mass of machine, lb sec? /in. 
* = radius of gyration of machine about c.g., in. 


he solutions to Eqs (1) and (2 


l) transient 


consist of two parts 
with F(t) = 0 
containing the constants of integration to be determined 
from initial lIimoshenko, “Vibration 
Problems in Engineering,” 3rd ed., pp. 188-205, D. Van 
Nostrand Co., Inc., New York), and (2) steady state or 
particular solutions which satisfy the complete equations 
above without initial 


solutions obtained and 


conditions sec 


regard to conditions. These solu 


tions are: 


x = A; sin wt + B; cos oit + Aasin wt + B: c08 wt + fill (3) 
h6 \ A; sin « VB, cos wt + QAe sin wol 
QP, cos wl 4 4) 


where f, (t) and f, (t) are the steady state or particular 
solutions and the remaining terms the transient solutions; 
«e, and w the lower and higher rocking natural frequen- 
cies of the machine on its springs, rad/sec; N the mode 
shape of the vibration at œ and equal to hé/x; and Q the 
see Figs. 1(B) and (C)]. 

lhe equation for the natural frequencies is (the minus 
sign before the radical signifying «,, 


We ) e 


corresponding shape at @ 


and the plus sign 


+ k,h* T Ryb* 4. Bz 
mr? " ^ 


The mode shapes are determined by the 
tions: 


| Ak.k,b. 


= 
mT“ 


following equa- 


Q 


Constants A, B,, A, B, and functions f,(t) and f.(t) 
are determined by the initial conditions on m and by the 
specific nature of F(t). They will now be evaluated fo: 
systems starting from rest under the influence of various 
forms of F(t). These force-time relations are illustrated in 
the left column of Table I, 
t z O0 tot. 


acting over a time interval 
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Sudden Constant Force 


For this case: F(t | 


the following expressions satish Eqs (1 


ind by insp 


serve as particular solutions 


= F{1/(2 
FG 
] ` 
WIICIC 


G = j Db | 10 


[o determine constants A,, A, B, B., the initial con 
ind 4 For i 


initial conditions 


ditions are substituted into Eqs (3 
system starting from rest, at t 0, thc 
dx/dt = 0, @ = 0, dé/dt 0 
equations in four unknowns, from which it is found that 


are x 0, This gives four 


11 


If, at the end of time t,. the constant force is suddenly 
emoved, the displacements X, 4, 
existing at this instant will be 

X = B COS wf f B f 
= NB, cos wit; + QB: cos « 
V2-—«ow B sin o wB» sin 
hQ = — aN B: sin ot wB: sin wt 12 


ind velocities V, Q, 


COS o 


h 


These values are the initial conditions for the suc 
ceeding period of motion during which there is no force 
acting. In the absence of a force the particular solutions 
f, (t) and f, (t) are also absent, and Eqs (1) and (2) 


become (measuring t from the instant F, is removed 


= Csin «at + Dı cos art + Csin w D. cos 


N D; cos 


hé, = NC, sin art F QD; cos oxt 


where 


c 0 with 
initial displacements and velocities obtained from Eqs 
(12). The substitution of these initial conditions into 
Eqs (13) and (14) and their derivatives determined the 
values for the constants of integration given in Eq (15). 

Similar analyses for various force-time relationships, as 
illustrated in Table I, result in the equations listed. In 
all cases the continuing motion after the force is removed 
is given by Eqs (13), (14) and (15). 


[he new starting point for this motion is t 


Numerical Application 


Equipment weighing 100 Ib is restrained by equal 
vertical and horizontal springs, each of stiffness 50 Ib/in. 
rhe c.g. is offset 8 in. above the plane of the horizontal 
springs. Radius of gyration about the c.g. is 6 in. The 
vertical springs are 20 in. apart and the equipment is 
subjected to a horizontal constant force pulse of 100 Ib 
acting through the c.g. (zero eccentricity). The constants 
in Eqs (5) and (10) then become (lb, in., sec units): 
m — 100/386 — 0.259: r= 6: h= 8: b= 10: F, = 100; 
e 0; k, k. — 50. (continued on page 166) 
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Particular Solutions 


Sudden At: A [izre] 
constant 


F(t) =F Ait) 


0 BÓ "I 


(A) Rectongulor pulse : - Ftf/Qh)6 
(Sudden constont) Lineor [/ ] 
varying 


Fith= At A tG 


Harmonic = Msinwt (20); f, (t) = Mz sin wt 
where 


F [- w?mr?/h? +2 ky b?/h? + 2k (1-€/h)] 
(2 &,- tu^ mr?/h? * 2k,b?/h2)( 2k,- w?m)-4k?2 


o het PEA Or eee 


(B) Lineorly increasing pulse F (t) =A sin wt 
F [2k -wm e/h+ 2 kx] 


(24,- w* mr*/h?+ 2k, b*/h * (2 k,7 «u^ m)- 4? 


M, cos «wt 


Fit) = Acos wt 
Mə cos wt 


(C) Sinusoidal pulse 
(Harmonic) 


Harmonic 
of resonance 


frequency 
w z w 
Fit) F(f)7 F, sin « f, z 
ESIN w t 
i tt | 


2 MW 


(0) Exponential pulse 


F(t)=F, cos wt h 
(Positive exponents) ' Fi teh sin wt 


2 mr? W 


Note: - For harmonic force at Wg, replace w, by w in Eqs. (29),130), (33), 
(34) and one the a's by w in eoch of Egs.(3/). 
. t sf 
Fit) Exponential = M 36); fn 
2.8 2 
: i + (mrs + 2h, + 2hy d oe 
J : (mr?s? « 2 k, 24, b?) (ms?« 2k,) - ak? h* 


o f >t 
(E) Exponentiol pulse Note:- Use consistant * 


j = > > 
(Negative exponent) set of signs where choice (mrs? + 2h, + 2h D2) (MS2+2k,)-4hy h* 
is indicoted 





(ms? *24,) £ ^? *2k,e Fh 
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Constants for Eqs. (3) ana (4) Displacement and Velocity After Removal of Force 


A, = X= 8B, cosw,t, + 8, cos w, f + F (1/24, + G) 


0 
[2- + 610-1) hg = WB, cos wt; + O82 cos Wot, + F, G 


Fi 
N -Q 
V 7 - wu, B, sin w tf, - Wo Bp sin wot, 


F N 
nemesi [5c *6w-n 
Q-N 2k, A - t/j NB, sin t, f,- «5 QB» Sin ue f, 


= A sin w fı + A sin wot, + [1/12 +6]A f, 
A [(O/2 kx) +G(Q-1)] = NA, sin wt) + Ae sin wot, +F, 4,6 


w (N-Q) 


F, [W/2ke) +6(W-1)] = a Ay cos wt) + Wa Az cos wot, + [1/(24,) + 6] Fi 


e (9-N) w NA cos unti + w OA cos wati +t 6 F, 


= A, sin at, + Ap sinwot, + M sinwt, 
NA, sin &A f, + QA» sin Wot, + Mz sin wr, 
= w, A, cos wt + we Ao cos wti + w Mi cos w ti 


ASL = ty, NA, cos ut, t+ w QA? cos wa ti t wM cos wt 


X= 8 cos wt, + 8, cos wst * M, cos uw t, 
hp = NB, cos w t + Q82 cos wti + M, cos w t 
hfl=-w, NB, sinw, t, - we QB, sin wti- w Mz sin wt, 


V * -w, B, sin t f,7 wa B, sin wot, - w M sin wt, 





Bo = í X = Ay sin wt + Ap sinayt, - F, ti cos w t,/(2m a) 


1 2) hg = NA, sin uw, t, * Q4? sin wot,- F, f; eh cos uw, t, /2mv?u) 


2m wriO-N) 
Fi cos at, F, t sin «, f 
V = w, A cos wf, + w, A cos w, t, - —— ———— Pye CR... L, 
oo ds 2 2muw, 2m 


F| (W - eh/r?) 
- K eh cos «t, F t eh sin at, 
———á—]ÀÀ fb ekaa 


a ae j Afl= w, NA cos w, t, + w» QA, cos wù t, - 
2mw, w\N-O 1% p 2mr?u, ome 


X= Ft, sin wt, /(2ma,) 
6- F, et sina t /(2mr? wy) 


V - F| sinu f, A2me) * Ft, cos ua tj /(2m) 


| fd = Fe sin wr, t; A2mr2w,)+ F et cos a t, A2mr?) 


zt (OH, - H4) ) = j + a + tsr 
A s (C - X = A sin w tt 8 cos w t A, sin w, üt 8, cos w, t, He 


o E + st, 
Ap = S (WATA) ar N) hg = NA, sin t, * NB, cos u, f, * QA2 Sin W2 t, *OA, cos tp, t, * H, e** 


2 ^ / f, 
B, 7 Uf5-OH(Q-N) V = wA, cos wt,- w B, sinu, f, * wa A» cos wt- w B sinw tisme?" 


, * 
B, (Hy-NA,)/(N-Q) (39) hf, = w NA cos wti- w NB, sin 4 7, * &f5 QA» cos wati- W OB sin We titsH,e~* 
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Pulse 
durotions 


50 100 
G),t, deg 


Fig. 2—Time-displacement curves of 
c.g. of flexibly mounted equipment 
under constant impulse loadings of 
various durations. (A) Translation 
of the c.g.; (B) rotation. 


Table II—Rocking Response of Equipment Under Constant Force Impulses of Various Durations 


Equations: 


x = C, sin 14.6t + Dı cos 14.6¢ + C, sin 43.9¢ + D, cos 43.9t 


hô = NC, sin 14.6¢ + ND, cos 14.6t + QC; sin 43.9¢ + QD, cos 43.9t 


Pulse, deg 


15 
45 
90 


225 


orwrnwnwnr- oO SO 


From Eq (5) the two natural frequencies of the isolated 
equipment become w, = 14.6 rad/sec; «, — 43.9 rad/sec. 
From Eqs (6) and (7) the mode shapes are proportional to 
N — 0.444 and O 0.400. Since these ratios are hé/x, 
the actual values of radians of rotation to inches of trans 
lation of the c.g. are N/8 — 0.0556; Q/8 -0.0500. The 
positive value applies to the vibration at the lower natural 
frequency and indicates that a l-in. translation of the c.g. 
to the right is accompanied by a 0.0556 rad clockwise 
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coo rwrr oc oOo 


rotation. The negative value applies to vibration at the 
higher natural frequency and indicates that a l-in. trans- 
lation of the c.g. to the right is accompanied by a 0.0500 
rad counterclockwise rotation. 

In an impulse-excited motion vibrations at both fre- 
quencies are present simultaneously as can be seen from 
Eqs (3) and (4). By substituting the numerical con 
stants obtained from Eq (11), these equations become: 
0.105 cos 43.94 + 1.64 


== 1.53 eos 14.64 
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6 (radions) —» 


360? 
NL 


100 150 


N 


h6 — —0.682 cos 14.6t + 0.042 cos 43.9% + 0.64 

which are valid as long as the 100 Ib force acts. To show 
the effects of various durations of action of the force the 
following pulse durations are analyzed: T,/24; T,/8; T,/4; 
3T,/8; T,/2; 5T,/8; 7T:/8; and T;. Where T, is the period 
of vibration, in seconds, at the lower natural frequency. 
The corresponding values of  t, in degrees are: 15, 45, 
90, 135, 180, 225, 270, 315 and 360. 

Equations of motion after cessation of the above pulses 
are obtained from Eqs (13) and (14) and are tabulated 
in Table II. Constants are determined from Eqs (12) and 
(15) for the various time durations t, of the pulses. 

The translational and rotational components of the mo- 
tion for each pulse duration are shown plotted in Fig. 2. 
The curves show a progressive increase in amplitude as 
pulse durations are increased, with maxima in both mo- 
tions being reached when the pulse duration becomes 180 
deg, or one-half the vibration period of the system at the 
lower natural frequency. Excursion in the negative direc- 
tion is equal to that in the positive for each impulse up 
to 180 deg; for longer duration, up to 360 deg, the same 
positive excursion as for 180 deg is maintained, but the 
negative excursion gets progressively smaller, becoming 
zero under a 360 deg pulse duration. In fact, the equip- 
ment is stationary upon cessation of a 360 deg pulse and 
remains at rest. For pulses of longer duration than 360 
deg, the motion maintains the one large positive excursion 
during the first 360 deg of the pulse and then for the 
remainder of the pulse it repeats the motion, interval for 
interval, in accordance with the pulse durations already 
calculated between 0 and 360 deg. 
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Fig. 2 presents the complete picture of Fig. 2 a rectangu- 
lar pulse duration. Damping effects have been neglected in 
the analysis. The usual amounts found in dynamic systems 
progressively reduce the amplitude of motion after the first 
peak has occurred. 


EDITOR’S NOTE :—This is the third of a series of articles on 
vibration and shock analysis by Professor Soroka. The first, 
“Response of Dynamic Systems,” April 1955 page 150, presented 
equations for the translation or rotation of a mass from rest 
under various conditions of support in systems with one degree 
of freedom. Data were included for periodic, non-periodic, and 
impulse-type forces and a method of superposition was devel- 
oped for more complex force-functions. The second, “Shock 
Isolation,” June 1955 page 167, analyzed the displacement and 
inertia loads of flexibly mounted equipment under impact. 

Other recent articles in Product Engineering on vibration 
problems are: 

“Two-Degree-of-Freedom Vibration Nomogram,” by Alex- 
ander Yorgiadis, January 1955 page 205, offers a method for 
quickly solving fourth-degree natural frequency equations. 


“Vibration Isolation of Equipment with Eccentric Centers of 
Gravity,” by Sheldon E. Young, February 1954 page 146, in- 


cludes analysis of three-point, four-point and six-point mounting 
of isolators. 


“Simplified Analysis of Complex Vibration Problems,” by 
O. C. Brewster, November 1953 page 161, solves multi-mass 
and other complex vibration problems by the use of the Mobility 
Method. 

“Mock-Ups for Vibration and Shock Testing,” by Charles E. 
Crede, July 1953 page 186; advantages and limitations of simu- 
lating operating conditions with simplified wood or metal 
models of equipment to be vibration or shock tested. 

“Shock or Vibration Isolators,” by J. Markowitz, June 1953 


page 212, discusses types of forcing functions and ranges of 
frequencies that can be isolated by different classes of mounts. 
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Quick Disconnect and Self-Sealing 


Many fluid lines require frequent assembly and disassembly. On disassembly, sealing 
is also necessary to keep hydraulic oil and pneumatic installations free of foreign 


o 


| A 
T 


Interna! 
adjusting + 
collar -—^ 


^B 


Springs 


FIG. 2—High pressure hydraulic coupler. 
Threaded collar pulls the socket and plug 
together forcing the steel balls off their 
seats. On disconnecting, spring force re- 
seats the balls. Internal collar permits in- 
creasing or decreasing of the spring force 
to perfectly center the ball checks. Unit is 
recommended for pressures up to 10,000 
psi; flow up to five gallons per min. 


Locked Unlocked 


FIG. 1—Air coupler that is full swiveling. Inserting plug into socket forces 

valve away from seat making connection. Dogs lock against plug and socket 

grooves at a 45 deg angle. (Note arrows in locked view). To uncouple, cap 

is pulled back on socket and plug pops out allowing valve to reseat shutting 

off air. Socket must be connected to air source. Pioneer Hydraulics, Inc. 
Foster Mfg. Co., Inc. 


Two-way shut-off 


FIG. 3—Two-way shut off fluid line coupler. To con- socket. To disconnect, sleeve on socket is pushed back 
nect, the plug is pushed into the socket forcing valves allowing roller to be released from plug groove. Plug 
apart and off their seats. Rollers maintain plug in pops out and springs reseat valves. The Hansen Mfg. Co 


Seal Dog ; 
Actuating spring ` „7 Actuating ring P 
\ 


Socket ~ ,"Clamping I 
i 
body... ^ y 


DE 
qum 
1 | JU 


\ 
shoulder Dog flange 


FIG. 4—Coupler for fluid and air lines that must be when actuating ring is forward, flush with ends of dog 
broken at frequent intervals. To connect or disconnect, compressing plug into gasket. Coupler also designed for 
the actuating ring is pulled back forcing dogs open. Plug automatic disconnect at predetermined pressure. 


can then be inserted or removed. Sealing is accomplished E. B. Wiggins Oil Tool Co., Inc. 
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Couplings for Fluid Applications 


matter. The units shown below are some of the methods presently being used to 


accomplish both quick disconnecting as well as automatic sealing of the broken lines. 


~~~ Cover 
plate 


Closed 


FIG. 5—Slide-seal coupler. Ports are closed by cover 
plates when disconnected. O-rings make a fluid tight 
seal. To connect, the mating lugs are matched and the 


halves pushed together. Cover plates slide back and 
latch locks. To disconnect, the thumb latch is depressed 
and a slight pull disconnects halves and closes the ports. 


Aeroquip Corp 


„~ Com ring Cam collar 


A CA A PANAMA 
ARR 





Locked position 


M P" Com ring 


Cam collar. 
N - Lock 
pocket 


Ee CAPES 


Unlocked position 


FIG. 6—Coupler uses the inclined plane and ball principle 
and has three major parts: a cam ring, a ball cage and a 
nipple or plug. Rotation of cam collar pushes balls in- 
ward into the groove, forcing halves together. Balls at 


end of cam travel drop into lock pockets. O-ring, in lock 
position, is compressed between coupling and nipple 
Spring loaded valves can be added to make unit self- 


sealing. Roylyn, In 


_-Wing nut Synthetic seal 


Socket Fluid 
; passage 
opening 
v 


Poppet valve 
` 


Annular ; 


Partially connected Completely connected 


FIG. 7—Industrial coupler. Plug contains a spring loaded 
poppet valve. Socket has a spring loaded annular sleeve 
which slides on a tubular valve fixed to the socket. 


he 
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Tightening the wing nut draws halves together. Poppet 
valve and annular sleeve move, opening the fluid passage. 
Synthetic seal is compressed and fluid-tight. 


Aeroquip Corp 
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DESIGN CHECK LIST 


Use SAE 4340 steel, heat-treated to 260-280 
ksi strength, to save weight and space. 
Avoid sharp corners and abrupt changes in 
section. 

Specify careful control of all processing 
factors. 

Avoid machining in the heat treated condi- 


tion to reduce processing costs. 


"nm. 


ULTRA-HIGH STRENGTH STEEL is used in 
numerous applications in the Navy F7U-3 Cut- 
lass jet fighter where extra high strength is 
needed. Parts of the wing pylon are fabricated 
from SAE 4340 steel, heat treated to 260-280 
ksi tensile strength to support the heavy bombs, 
rockets or fuel tanks. A fuel tank is shown at- 
tached to the pylon. 


Fabricating Ultra-High 


Heat treatment, plating, machining and casting specifications for SAE 4340 steel 


to assure maximum strength and reliability. Physical properties of the material in 


service. Seven design tips and a design check list to evaluate applicability. 


WHILE NOT A CURE-ALL when all else fails, SAE 4340 
steel does provide greater structural strength when weight, 
space and cost considerations are important. When heat 
treated to tensil strength of 260 to 280 ksi, it presents 
some difficulties in fabrication. Extensive testing plus 
production experience with some 60 different parts—in 
sizes from 1 to 80 Ib, as shown in Fig. l—has shown 
that within limits the material can be fabricated if cer- 
tain rules are observed in design and processing. 
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It is particularly important that the processing tech- 
niques be understood and specified in design; also close 
liaison should be maintained between engineering and 
production. At present, fabrication costs are slightly 
greater for 4340 steel than for other grades because of 
higher tool costs, closer control and inspection during 
manufacture and training of personnel. Yet, reduction in 
weight possible by using the ultra-high strength steel 
may more than offset the higher fabricating cost. 
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Strength Steel 


L. H. McCREERY 


Supervisor, Structural Materials 


JOHN DIETZ 


Structural Materials Engineer 
Chance Vought Aircraft, Incorporated 


HEAT TREATMENT. Careful control of the heat 
treating cycle is important. Normalizing is required in 
all cases, and quench severity should be no less than 0.5 
nor more than 0.7 Grossman. Below 0.5, a 95 per cent 
martensitic structure will not result for heavy 
sections where the lot of steel may be on the low side 
of the hardenability range; above 0.7 excessive warpage 
and possible cracking result. 

Best quenching requires a high-flash-point oil at 180 
F; this gives highest tensile properties, and good elonga- 


alwavs 
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pE ID > 


a amie 


Fig. 1—Large-sized parts, such as the complex air- 
craft shape shown at A, can be fabricated from SAE 
4340 ultra-high strength steel. Another complex 
shape from this material is shown at B. Carbide- 
tipped tools are needed for drilling and machining 
to prolong tool life, and rigid tools must be used. 


Tempering Temperatures* for 


Table I 


Various “As Quenched” Hardness Values 


Tempering 


Hardness Temp., F 


Re 53 to 56.. 400 

Rc 57 to 58.. 450 

Rc 59 and greater 500 

* Tempering time, 4 hr min. Allow 4 hr 
per inch of section thickness. 


Table II—Maximum Permissible Section 
Size for Heat Treating 


Type Section Max Dimen., in. 


Bar (round 
Bar (square 
Bar (rectangular 1:2). “2 
Plate.... 1% 
Tubing, open... 34 wall thickness 
Tubing, closed. . Ló wall thickness 


) 
2 
1 


tion and reduction in area. To agitate the oil, a pump 
works better than an impeller and the pump discharge 
per minute should be two or three times the volume of 
the quench tank to produce consistent results. The load 
should be transferred from the furnace into the oil in 
not more than 15 sec to assure that the cooling curve 
will lie well to the left of the “S” curve for 4340 steel. 
[he tempering temperatures employed for various 
hardness values are given in Table 1. Tempering time 
should be 4 hr per in. of thickness with a 4 hr min. 
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Costing 
specimen... 


Fig. 2 


Since one of the inherent characteristics of 4340 steel 
is to retain austenite, some provision must be made to 
transform or stabilize it. X-ray diffraction measurements 
on several samples tempered at 400 F showed approx- 
imately per cent retention. After subjecting other 
samples from the same melt to 250 F for 24 hr, the 
retained percentage had only decreased to 5-1/2 per cent 
showing that such treatment is not fully effective in 
transforming the austenite. 

“as quenched” hardness permitted 
tempering at 500 F disclosed no retained austenite when 
examined by X-ray method; niether did those specimens 
400F and then further 
for 125 hr. Further tests on methods 


Samples whose 


which had been tempered at 
exposed to 400 F 
of eliminating the retained austenite have been initiated 
to overcome this difficulty with a workable process. 


PLATING. When normal plating precautions for steel 
were applied to the 4340 variety, a number of failures 


A strip from a casting, which was heat treated to the 260-280 ksi strength 
region, is shown bent over in a vice to illustrate ductility that is obtained. 


hydrogen 
that 
cad- 


occurred attributable to 
embrittlement. It 
the embrittlement of 
mium-plated parts was severe, the 


was foünd 


wherc 


hvdrogen was not eliminated during 
an cight-hour bake at 375 F. It was 
also found that a severe embrittled 
condition occurs when a dense, heavy 
(0.008 in. and greater) plate is de- 
posited or where there are no un 
plated surfaces to permit the escape 
of the hvdrogen. 
tling 
finish machined parts or specimens 
were copper plated to prevent deca: 
burization during heat treatment. 


A severe embrit- 


was also encountered when 


‘Taking the parts and specimens with 
plating on through the hardening 
and tempering cycle did not release 
all the entrapped hydrogen, appa- 
rently because the hydrogen poten 
tial of the protective atmosphere was 
greater than that of the part. Strip- 
ping of the plate after heat treatment 
and then baking for 8 hr at 375 F 
allowed the hydrogen to escape and 
avoided embrittlement. In cadmium 
plating, a careful control of the plat- 
ing bath must be maintained. The 
circuit must be inspected for leakage, and all contact points 
must be firm. The plate thickness should not exceed 
0.0003 in., and the proper rate of application must be 
employed. The use of brighteners should be avoided, and 
a test specimen should accompany each load with the 
same plating conditions applied to the test specimen as 
are applied to the load. 

Chromium plating introduces moze hydrogen into the 
part because of the longer plating time, but since it is 
not as “tight” a plate as cadmium, the hydrogen is more 
readily removed. In addition, chromium plate is not 
usually applied to all surfaces, and this further aids in 
the removal of the hydrogen during the baking operation. 

Hydrogen embrittlement probably cannot be entirely 
avoided by the elimination of plating; further work must 
be done to overcome or control it. Two approaches are 
now under investigation; one is to block the entry of 
hydrogen, the other is to find a rapid and positive method 
for its removal. 


Table III—Av verage Physical Properties of SAE 4340 Steel With Various Heat Treatments 


Tensile Yield 


Heat Treatment 


400 F temper.......... 


Tensile Yield 
(Fao) Ultimate Tensile Elongation, 
0.2 per cent offset, 2 in. Ext., 
ksi per cent 


219 10 


9 
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DESIGN TIPS 


1. Costs. To justify use of 4340 steel on a cost basis 
alone, a 15 per cent weight saving is necessary. This will 
just offset the 15 per cent greater production cost over 
lower strength steels. 


2. Space. Highest strength is obtained for given space 
requirements; so consider use where space is at a pre- 
mium. 


3. Temperature. Use only when operating temperatures 
are below 400 F. This is the lowest temperature at which 
the steel is tempered. (Extensive tests over periods up to 
400 hr gave average strengths of 252 ksi tensile and 175 
ksi yield where 400 F temperature is not exceeded). 

á. Surface Smoothness. No nicks, scratches or scribe 
marks should be permitted on the finished part. No greater 
than 125 micro in. average roughness should be allowed. 
Better fatigue life is often obtained with 63 or even 32 
micro in. Where stresses are relatively low, such as for 
webs of beams, the finish may be as coarse as 125. (Cur- 


MACHINING. Numerous reasons have been given for 
inability to machine 4340 steel; yet, after a development 
program was carried on, successful machining was found 
possible to accomplish if certain conditions were observed. 
lhese conditions are as follows: 

1. Rigid tooling is mandatory and applies to all mach 
ining operations. If not provided, tolerances cannot be 
maintained and tool life will be greatly reduced. 

2. Carbide-tipped tools are normally required. Although 
some operations have been accomplished with high-speed 
steel cutters, their life was extremely short. Good results 
were obtained by increasing the number of cutters, in 
creasing the feed pressure and decreasing the speed. 

3. Grinding must not be relied upon to remove metal; 
to do so may introduce undesirable stresses into the 
part, resulting in cracks. 

4. Bake all parts which are machined after heat treat- 
ment at 375 F for two hours, after machining and before 
additional processing. This is especially important if 
the parts are to be plated. 

5. Machine parts prior to heat treatment, if possible, 


thus avoiding necessity for post baking. However, parts 


so machined must be of a design which would not present 


warpage problems, and where decarburization can be 
tolerated or prevented. 


CASTING. 
steel when heat treated to the 260-280 ksi tensile range, 
caused several attempts to be made to obtain a satisfactory 
casting. The modified 4340 analysis that was finally devel- 
oped resulted in a number of acceptable castings by shell 
hese castings were then heat treated to the 260- 
280 ksi range; yield strength was 220 ksi, ultimate tensile— 
260 ksi, and elongation—5 per cent. The ductility obtain- 
able is demonstrated in Fig. 2. The results so far are 
further investigation, 


encouraging warrent 


Ihe attractive physical properties of 4340 


molding. 


enough to 

which is under way. 
Since most components of jet aircraft operate at 200 

F or above, a series of tests were conducted in Chance 
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rent research is slanted toward determining effect on 
fatigue life by the direction and shape of surface marks as 
well as the depth). 


5. Radii. Fillet radii should be 0.12 in. or greater; out- 
side corner radii, 0.06 in. or greater. All transitions from 
thick to thin sections must be gradual. 


6. Threads. Threading should be avoided, if possible. 
Tests indicate that many bolts heat treated to the ultra- 
high strength range fail in the threads at some undeter- 
mined time after installation. If threading should be 
necessary, care must be taken to prevent any sharp root 
radii. 


Section Thickness. Maximum section thickness per- 
missible for bar and tubing is shown in Table II. Values 
are based on a grain structure of 95 per cent Martensite. 
They were computed from the average hardenability of 
the steel available and form a quench severity factor of 
0.5 Grossman. 


Vought Structures laboratory on 4340 steel at fempera 
tures up to 400 F. It was found that tensile specimens 
exposed to 400F for several hundred hours, and those 
which received a 500 F temper but no subsequent tem 
perature exposure, exhibited a definite yield point on 
the autographic record. Other specimens that were tem 
pered at 400 F but which received no further exposure, 
did not display this phenomenon. The specimens which 
had been tempered at 500 F showed no retained austenit« 
when examined by X-ray diffraction, whereas the speci 
mens which had received only a 400 F temper had about 
7 per cent. 

It was concluded that the “lack of 
produced the definite yield point; yet, since a 
martensitic structure not behave in this 
the effect was obviously caused by the transformation 
product, believed to be platelet cementite and ferrite 
It was found that steel tempered at 4001 
exposure to this temperature for 120 hours to bring 
about the but the 
strength and elongation were reduced by the exposure 


h id 
fulh 
manner, 


austenite" 


does 


requires an 


transformation; ultimate  tensik 


while the yield was increased. Some average values ob 
tained are shown in Table III. All speciments werc 
obtained from the same bar. 

It is believed that these phenomena will not adversely 
affect the fatigue life of the part, and tests to substanti 
ate this have been planned. In evaluating the. service 
life of parts, only laboratory data are available at this time 


EDITOR'S NOTE—A comprehensive article entitled: “Ultra 
High Strength Steel For Aircraft Structures” was published in 
Product Engineering on page 129 of the October, 1953, issue un- 
der the authorship of M. A. Melcon of Lockheed Aircraft cor- 
poration. This article discussed the results of several years’ 
testing at Lockheed to evaluate the properties of SAE 4340 steel 
heat treated to 260-280 ksi. Static, impact, fatigue and notch sen- 
sitivity characteristics are included as well as some discussion of 
fabricating and processing experience to that time. 

In the current article, Chance Vought engineers have substan- 
tiated some results reported by Lockheed in the earlier article, 
but in addition have developed some criteria for processing the 
material that should be of much general interest. 
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Producibility 
Check List 


` 
Complicated design } 
If works / 


It's behind 
schedule.. 
Freeze it! 


—— Simple design 


Mt works! ‘Freeze time 


Design Complexity —- 


Time —- 


Fig. 1—The simpler design works sooner permitting 
more time for design simplification. The complex design 
is a success only when it can be made to work! 


PRopuciBiLITY is Often considered applicable only when 
a design is being prepared for production. Nothing could 
be further from the truth. While redesigning with pro- 
ducibility in mind can achieve large reductions in cost, 
principles of producibility must be kept in mind from the 
very beginning if their real value is to be derived. 

Design simplicity is the backbone of an entire com- 
petitive attitude, It reduces interdepartmental work; tewer 
parts mean fewer drawings, lessened plant paper work and 
records, lighter structure, fewer fastenings, less stock han- 
dling, less space required, lower inventory, fewer parts in 
process, and lower cost. In the development stage, the 
complex design takes longer to trouble-shoot leaving little 
or no time for simplification. The simple design “works 
sooner and has more time remaining for further simplifica- 
tion as shown in Fig. 1. In essence, the simple design 
gets simpler; the complex one even more complex 


Often the more complex design is deceptively attractive 


174 


Principles of good producibility are: 

e Simple design 

e Maximum use of standards 
Practical assembly and installation 
Minimum design changes 


Best use of suitable facilities and 
manpower 


Simple tooling requirements 


Careful consideration of tolerances 
and allowances 


ROLAND LAVEEN 
Engineering Department 
Convair, Division of General Dynamics Corporation 


in its increased performance capabilities. Fig. 2 indicates 
how inexperienced designers may be caught in a web of 
costly development, costly trouble-shooting, costly mainte- 
nance, and unending complaint from customer and man 
agement. The complaint is justified; the blame lies solely 
with the design engineer. 

The balance of performance and cost is critical in deter- 
mining the ultimate success of a design. Overemphasis of 
cost may reduce performance below customer requirements 
Overemphasis of performance may force the product right 
out of the market because of excessive cost. 

At the lower end of the competitive price range a “best 
buy” is usually reached. At this point the customer is 
getting the most performance for his money, as shown in 
Fig. 3. A small increase in both performance and cost 
may be permitted where other intangibles come into the 
picture. Notice, 
beyond the best buy point become vastly more expensive 


however, that increases in performance 


But good producibility does not end with simplest de- 
sign or best balance between performance and cost. Pro- 
ducibility aims at maintaining or bettering performance at 
less cost. The effect of every engineering dollar spent for 
cost reduction will usually be many dollars saved in pro 
duction labor, overhead, material, and tooling. In Fig. 4, 
the shaded portions of the bar graphs show those portions 
of the items controllable by engineering design. 

On the following pages a check list enumerates the 
many places in a design in which good producibility is an 
effective tool. While some may apply only where weight 
is an. important factor, overall improvement in produci 
bility will result if these principles are followed. ‘They 
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---Before correcting troubles 


- -After correcting troubles 
found in test 
Degree to which - After correcting troubles 
design satisfies found in service 
requirements —After allowing for troubles 
due to improper maintenance 


As it oppears to the As it actually is after 
designer before stort service experience 
of manufacture 


Competitive 
price range 


Fig. 2—The unavoidable troubles inherent 
in a complex design are easily overlooked 
by the optimistic designer. 


Fig. 3—The balance between performance 
and cost is critical if the product is to 
successfully compete with other products. 
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Fig. 4—The designer influences better than 
one-third of the unit costs of an airplane. 
Other products will show similar ratios. 


Economical ___ Increased — 
cost cost 


Manufacturing cost 


2 Experimental 25 Production 500 Production 
airolanes airplanes airplanes 


Miscellaneous 
Production labor 
Production overhead 
Production material 
Tooling 


Fig. 4 


Unit costs 





are presented in a form suitable for review and active us EDITOR’S NOTE—The diagrams shown in Figs. 1 and 2 are 
in everyday design work. adapted by the author from “The Well Tempered Aircraft, 
i j the Wilbur Wright Lecture for 1951, given by A. E. Raymond 
before the Royal Aeronautical Society in London. Copies are 
available at Douglas Aircraft Co. on request 


Weight reduction can be of prime importance in other 
than aircraft. Designs which have been reviewed foi 


lighter weight are sometimes simpler and more economi Fig. 3 was adapted by the author from "Aircraft Costs" by 


cal to manufacture; when it dominates the design, weight R. H. Lundberg. 

reduction in most cases will increase cost of parts. The Other recent articles in Product Engineering on this subject 
following weight reduction check-off list is provided for 9f designing for production are, “Engineezing Foresight that 
Aids Production,” by Fred P. Laudan, May 1952, “Designing 


1 for Production—Machining," Oct 1954, “Designing for Produc- 
overlooking the best approaches to weight reduction. tion—Retaining," Nov 1954, ( continued on next page) 


reference use and as a thought stimulator to avoid 
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PRODUCIBILITY CHECK LIST 


General Considerations. Before or during design 
of a part consider: 

Why vou need it—can vou eliminate it. 
When is it used—how long must it last. 
What specifications apply and where does it go. 
Is quality more than needed to do its job. 
Standard parts, shapes and sizes materials, tools. 
Lower cost materials if no increase in weight. 


Availability of purchased parts and materials. 


Are inspection requirements clear and specific. 

Can it be simplified or number of parts reduced. 

Maximum satisfactory tolerances and machine 
finishes. 

Can left and right hand parts be made identical. 

Combine with another part without complica- 
tions. 

Straight members where light and simple. 

Larger than minimum bends, clearances, etc. 

Minimum number of fasteners. 

Subcontract part only where advantageous. 


Minimum closed angles or re-entrant cuts. 


Regularly consult your: 
Drafting Room, Design and Standards Manuals. 
Producibility unit and tooling representatives. 
After design completion, do you still like it. 
Machining 
Are rms finishes as large as possible. 
Do tolerances specified need to be close. 
Tolerances liberal enough for available equip 
ment. 
Can part be made with minimum setup. 
Can liberal tolerances be used for milling cutter 
diametral radii to speed production and extend 
cutter life. 
Centerless grind instead of on centers. 
Avoid concave cutters tangent to part side where 
possible. 
Disk grind rather than mill. 
Drill instead of ream or bore. 
Mill or lathe turn for spotface or back spotface. 
Spherical radius for profiling on control rod ends. 
Slab, side, or face mill cuts instead of end mills. 
Sheet Metal Fabricating 
Form aluminum in ST condition to avoid hand 
straightening after HT. 
Formed parts made on existing equipment with- 
out hand work. 
Flanged holes or beads in one direction and op- 
eration. 
Existing structure be used for mounting equip- 
ment 
Can straight shear cuts be used throughout. 
Will lap joints and adjustments avoid fitting, 
trimming, filing, etc., required in the assem- 
bly operation. 
Design for spinning, instead of drop hammer. 


Can part be “wrapped” from flat sheet to avoid 
torming compound curved part. 

If "wrapping" is impossible can part be 
stretched instead of drop hammered. 


Method of Joining 

Design for automatic punch and riveting ma 
chines. 

Can rivet squeezers be used. 

Avoid blind rivets by further design study. 

Number of spotwelds justify cleaning and testing 
costs. 

Complex fusion welded parts changed for other 
methods. 

Could lap joints be substituted for irregular 
shaped butt joints to avoid close tolerances on 
trimming. 

Can protruding head rivets be used for flush 
rivets. 

Furnace-braze instead of welding. 

Swage to reduce number of parts and fastenings. 

Can flash welding be used for larger quantities 
of parts. 

Lock nuts in place of safetying with cotter keys 
and wires. 

Design attaching fittings for “floating” fasteners 
for minor variations in removable parts. 

Avoid riveted designs with a small amount of 
spotwelding. 

Use all riveted or all spotwelded, if practical. 

Can oversize tools be used for adjustment. 


Miscellaneous 

Extrusions for forgings or castings in bolt or 
rivet fittings. 

Cutouts and clearances adequate to insert fast 
eners. 

Can structural curves and bends be reduced to 
ease making. 

Can simple mechanical devices be substituted 
for costly precision parts such as oleos, vacuum 
cylinders, etc. 

Clearances between parts of sub-assemblies large 
enough. 

Reduce production steps. Use least number of 
separate operations in machining, finishing, 
forming molding, casting, forging, extruding, 
fabricating or assembling. 

Eliminate handling problems. Design fo: ease 
of locating, setting up, holding and handling 
parts. 

Arrangement of drawing dimensions should be 
controlled by the function and fit of the part, 
tools needed, and the normal sequence of 
manufacturing operations. For example, do 
not locate machined surfaces from holes when 
the holes are usually produced after the sur- 
faces are machined. 
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WEIGHT REDUCTION 


Materials 
Heat treat steel to high values 
4130 to MIL-S-7108). 
Steels to titanium or aluminum. 


change 4340 or 


Aluminum to magnesium or plastics 
Bronze to titanium or aluminum. 
75ST to 78ST or HZM100. 
24ST to 78ST or HZM100. 
Steels heat treated to 180,000 
changed to 140,000 psi titanium alloys or the 


new higher strength alloys with weight saving 


tensile can be 


if other properties are not critical. 
Sheet Metal 

Use highest strength materials to reduce gage 
size. 

Use non-standard gages if considerable weight is 
reduced. 

Change steel or aluminum to lighter materials 

Combine bits and pieces into one part if feasible 

Design to minimum flange width required fo: 
fasteners. 

Use rounded or cut-off corners 

Use long tapers on structural sections consistent 
with variations in loading. 

Use 


maximum 


beads or stiffeners in sheet metal to achieve 

structural efficiency 

Consider lightening holes 

Eliminate fillers by joggling where practical 

Eliminate clips by flanging one end of part. 

Butt, corner or edge weld instead of lap weld 
joints. 

Balance design; use the same number of attach- 
ments at each end of a member unless loads 
warrant more attachments with longer member 
at one end. 

Scarf ends of parts where possible. 

Consider honeycomb or foamed plastic sandwich 
or rigidized metal 

for 

idaptable to variation in 


Consider laminates, 


tubular 


fiberglas particularly 
sections; 
thickness. 
Bar Stock Parts 
Remove excess stock due to use of standard bar 
sizes. 


stock 


work material at maximum stress. 


Remove excess where loads are low to 


Add extra drill, mill or counterbore operations 


Consider aluminum shafting: with chrome plat 


ing or "electrofilm" for bearing purposes 
l'orgings 
Review forgings for possible 
follow the load variation. 
Consider reduction of draft angle to 3 


variation in section 


to more nearly 
deg or 
less where it is difficult to remove draft by ma- 
chining or where draft cannot be used efficiently: 
may require use of press forgings or “draftless” 


forgings instead of hammer forgings. 
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CHECK LIST 


Use structurally cross sectional area of draft and 
fillets. 

Machine off draft impractical to work struc 
turally. 

Use rounded corners and lightening holes, if 

possible. 

is solid webs to 


Consider truss shapes as well 


arrive at maximum structural efficiency 

If the entire part is steel to provide a rubbing or 
wearing surface, try to use a lighter material 
with a harder insert or plating 

Consider aluminum with oxide finish for 

resistance. 

Castings 
Vary section size and shape to suit varying loads 
Design for Class “A” and “B” 


if appreciable weight is saved 


urcraft castings 


Use cores when weight reduction is sufficient 
Use lightening holes if possible 
Use minimum draft and rounded corners 
Scallop around fastener holes 


Check test lab 


margins and reduce part size to suit o 


reports showing high design 

hang 
to lighter material. 

Get 


usc 


illow 


aluminum 


spec deviation to thinnei ctions 


0.090 in ind 0.100 in. mag 
nesium instead of 0.120 and 0.160 
Get blanket spec deviation to cover all castings 


illos 


20 


Use higher strength 22! 


of 356. 


iluminum instead 

Reduce sections proportionateh 

Consider use of permanent mold instead of sand, 
where practical and take advantage 

physicals. 


i ^ 
with 20 Yer 


Consider centrifugal casting 
better physicals 
Miscellaneous or General Items 
Use lightest strong extrusions wherever pos 
habit bi 


ree with loads imposed on t 


Encourage good design 


shape ag 
Change steel fasteners to titanium whereve 
tical. 
Change steel fluid fittings to titanium or alumi 
num alloy. 
Change steel ducts to titanium 


Review ball b 


Consider plain bearings instead of ball bearings 


irings for size reduction 


for occasional use or limited rotation 

Consider thread inserts in non-ferrous materials 
to reduce weight. 

Can weight be reduced by eliminating welding 
which requires lower working stresses 

Control weight of purchased parts 

Review fasteners for lighter method and lightest 
types 

Consider rapidly for 


developing possibilities 


chemical milling 





FILLERS and 
REINFORCEMENTS 


Types of fibers and powders and functions 
performed; influence on properties, surface 
finish, shrinkage; affect of thixotrophy on 
molding requirements, and control of gel time. 


GEORGE LUBIN 


Director of Research, Bassons Industries Corp. 


FILLERS IN THE FORM OF FIBERS and powders are added 
to plastics resins—phenolics, polyesters and epoxides—fot 
improved properties, reduction in cost and better finish. 
Powders have little effect on strength but may reduce 
processing or molding cost, produce an optimum value for 
a specific property, add a bright color where needed, or 
reduce water absorption. Fibrous fillers are effective in 
increasing the strength and stiffness; longer fibers (within 
limits) give higher strength, as shown at left in Fig. 1; also, 
the strongest fibers give the highest strength, increasing 
with filler content up to an optimum point as shown at 
right. 


Fibrous Glass Fillers 


For mechanical applications glass fiber is the major 
reinforcement used. Major advantages are high strength 
and stiffness, uniformity in properties, suitability for low 
pressure molding operations, and minimized draft re- 
quirement. ‘The material is employed in many forms: 
fabrics in several weaves, and non-woven mats bonded with 
adhesive or asbestos stitching. 

Fabric constructions vary with thickness of yarn and 
filament, and with the weave. Choice of the fabric de- 
pends on requirements for thickness, density, porosity, 
strength, pliability and cost. ‘These variables plus the 
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Fillers for Reinforced Plastics 


FIBERS 
Inorganic 
Glass, asbestos, metal 
Organic 
Sizal, cotton, cellulose, paper, wood, bagasse 
Nylon, rayon, polyesters, acrylics, and others 


POWDERS 
Inorganic 
Clay, silica, 
earth, vermiculite, quartz, 
bonate, barium sulphate, 
cate, zinc sulphate 
Titanium dioxide, zinc oxide, lead and iron 
oxides, other pigments 
Aluminum, iron, steel, other metals 
Organic 
Wood flour, shell flour, soybean meal 


diatomaceous 
calcium 
aluminum 


magnesia, mica, 


car- 
sili- 


resin used, filler content, and fabrication method all enter 
into the strength, appearance and cost of the laminate. 

Tvpe of weave—square, satin, or unidirectional—has a 
large influence on strength, as shown in Table I. In square 
or plain weave each warp and fill passes over one yarn 
and under the next. The yarns are crimped and during 
molding tend to abrade or shear. Surface is not the best 
and machinability is relatively poor. 

In satin weave each yarn goes over one yarn and under 
three or under seven. Yarns are straighter and fabrics 
are flatter than for square weave; mechanical strength is 
higher and porosity is less. These fabrics form or draw 
better and are therefore often used in building up com- 
pound curves. 

In unidirectional fabrics the filling yarn is much thinner 
than the warp yarn, and the strength is much greater in 
the warp direction, an advantage when it is desirable 
to add strength in directions required by loads on the 
finished part. When these fabrics are cross laminated 
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Fig. 1—Length of strand and fiber content both affect the strength of a reinforced polyester laminate. (A) strength of 
laminate increases with strand length although influence of strand length decreases beyond about 1 in. (B) strength in- 
creases with fiber content (per cent of weight) to a maximum value at about 60 per cent. Fig. 2—Elastic modulus 
of asbestos laminate is about 50 per cent higher than for glass, and varies with fiber content, reaching a peak at about 60 
per cent. Bending strength is approximately the same for the two materials. 


Table I—Types of Weave and Properties of Glass Fabrics 


40 x 39 
42 x 32 
10x 14 
20x18 


57 x 54 225 


49 x 30 |225-450 


* For a general-purpose polyester resin without powdered filler. 


the strength is greater than for square or satin weaves. 
[able I includes data on a polvester resin with fabric 
reinforcement in various types of weaves. 


Non-Woven Glass Mat 


Mat consists of chopped strands laid down in a random 
pattern. Fibers are bonded together by a resinous binder, 
by a stitching method, or by a mechanical binder. The 
stitched mats are the softest and most flexible; the bonded 
mats are stiffer. 

Mats are cheaper than fabrics and are used in most com- 
machine en- 
closures, and car bodies. Mats are usually specified by 
weight and are commonly available in densities ranging 


mercial applications such as containers, 


from à to 6 oz per sq ft. 


Asbestos is also used as a fibrous filler, to a much greater 
extent in England than here. While competing directly 
with glass fabric materials in some applications, asbestos 
fibers gencrally are used where stiff, rigid laminates are 
needed. Strength and specific gravity are the same as for 
glass reinforced laminate, but the modulus of elasticity 
Bending strength 
of asbestos laminate is strongly influenced by filler content, 
as shown in Fig. 2; both strength and modulus reach a peak 
at about 60 per cent filler content. 


of asbestos is about 50 per cent higher. 
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Surface Appearance 

l'wo methods are used to improve the surface quality 
of low-pressure laminates: addition of powdered fillers, 
Surface f 
molded part is also dependent on the quality of the mold 


powdered fillers will help 


ind use of surfacing sheets ippearance of a 
surface, but the use of prope: 
to deliver the full potential of the mold 
used fillers are listed in Table II 
Thin surfacing sheets introduced 


Some commonh 
n the outside of th« 
preform during the molding operation improve surface 
properties of glass fiber laminates. These surfacing sheets 
may be either fine glass mats made with thinner fibers, 
or unidirectional mats or woven glass cloth. Woven cotton 
mats are also used to completely hide the coarsest glass 


patterns and are relatively inexpensive. They may be 


imprinted with designs, or coloring agents can be added 
These materials also have 
within 
[hey wet readily with 


to obtain decorative effects. 


a certain amount of stretch and limits can be 


molded to compound curvatures 
polyester resins and are easy to apply. 


Controlling 


o 


Shrinkage 


Shrinkage is closely related to the amount of exo- 
thermic heat generated by polymerizing during molding 


The 


higher temperatures cause more shrinkage on cooling 
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——— 4t 


Temperoture-deg. F 
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Fig. 4—Thixotropy in polyester resin mixes is strong- 
ly influenced by type and content of powdered filler. 
These curves show change in viscosity with rate of 
shear for varying concentrations of four different fillers 
in a general purpose polyester resin. (A) Calcium car- 
bonate No thixotropy; viscosity little affected by rate 
of shear. (B) Aluminum Silicate. Considerable thixo- 
tropy with large powder content. Note also that the 
same concentrations produce much higher viscosity 
than for calcium carbonate. (C) Colloidal Silica. 
Very small additions impart a high degree of thixo- 
tropy, particularly at low rates of shear. 


resin in a glass-polyester laminate has a much faster 
cooling rate and far greater shrinkage than the glass fiber. 
Furthermore, during curing, heat is generated in the resin 
mly and must be conducted into the filler and dissipated 
through the 


from dissipating 


mold and ambient air. Resin further away 
surfaces will reach a higher temperature 
ind thus have higher shrinkage than resin nearer to cool 


ing surfaces [his uneven cooling 


ind shrinking sets up 
molded part that may caus 


internal stresses within a 


racking or surface crazing in resin-rich areas. 
Powdered fillers that are well dispersed promote more 


uniform temperature conditions by 


reducing local exo 
thermic reactions, and by providing more uniform cooling 
rate These fillers undergo little or no volume change in 
filler 


content 


reduces 
dictated 
of filler 


ooling Increasing content 


shrinkage, but the 


heating or 
is usually 
C effect 
content on cure conditions for a typical resin. 


maximum 


by other requirements. Fig. 3 shows the 


Thixotropic Fillers 

Flow properties of the resin-filler mix are a 
consideration in the molding operation. The mix must be 
capable of mechanical agitation for uniform dispersion; 
also, flow properties must be good enough for loading 
of dies but low enough to avoid run-out until dies are 
closed. After dies are closed the mix must flow 
pressure without washing glass fibers or filtering filler 
particles, and completely fill all parts ‘of the die cavity. 

Mixes for sprayed or painted coatings on molds must 
be fluid, but after spraying must gel before flowing to 


primary 


under 
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Fig. 3—In a typical resin mix, gel time reezches a 
maximum at a critical filler content; cure time in- 
creases contiriuously with more powdered filler. Also, 
peak exothermic temperature is reduced by increasing 
filler content. These values are for a polyester resin 
with a clay filler and 1 per cent catalyst. 
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o 


3 


60 
Rote of sheor - rpm 


A'uminum silicate filler 








Viscosity, poises 


Viscosity, poises 


Rate of sheor rpm 


obtain a film of uniform thickness and opacity. 

Where the properties needed in a molded part can lx 
obtained from a low-viscosity resin, the physical require 
ments of the part may determine the filler loading. But, 
if desired properties require a high-viscosity resin, filler 
addition may be limited by viscosity requirements of the 
molding operation; under these conditions the influence 
of thixotropy, or effect of rate of flow on viscosity, may 
be an important factor. 

Some fillers have high thixotropy; the apparent viscosity 
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Six Typical Reinforced Plastics Panels 


(A) Decorative. Fiber filler of glass mat with straw rat- 
tan weave, and glass fabric on top and bottom faces. 
Vacuum molded for smooth surface, freedom from bubbles. 

Glass mat is 14 oz/sq ft; glass fabric is 450 yarn plain 
weave, 40 x 39 count, 0.004 in. thick and 2.1 oz/sq yd. 
Tota! glass content is 30 per cent by weight. 

Resin is a light-stable polyester with an accelerator to 
reduce curing temperature and promote translucency and 
freedom from warpage. 

(B) High Strength. Three parallel layers of glass cloth 
with only 25 per cent resin, molded at high pressure and 
temperature for maximum strength. Glass fabric is 150 
yarn plain weave, 42 x 32 count, 0.007 in. thick and 6.0 
oz/sq yd. Resin is general purpose polyester, molded at 
220 F and 300 psi for maximum strength. 

(C) Water Resistance. Glass mat (40 per cent) bonded 
with general purpose polyester (35 per cent) containing 
calcium carbonate filter (25 per cent). 

Glass mat is 3 oz/sq ft. Molding pressure is 100 psi. 
Carbonate filler adds water resistance. 

Lower molding pressure gives best combination of 
strength and freedom from warping desired for a food 
tray subject to repeated washing in hot water. 

(D) High Surface Finish plus Resistance to Weather. 


is greatly reduced by agitation but returns to a high value 
as soon as agitation stops. Thus, when dies close and 
force a body of filled resin into motion the effective 
viscosity is reduced; when die closing is completed the 
mass returns to its normal viscosity except as it may be 
influenced by heat absorption. A mix of high thixotropy 
thus permits faster closure and better fill-out of molds 
with less washing of glass fibers and less tendency to 
escape after die closure. 

As an example of the influence of thixotropy, Fig. 4 
shows the effect of shear rate on a resin of constant viscos 
ity with varying additions of three powdered fillers. Some 
fillers (A) are influenced but little by shear rate; some 
even ‘show an increase in viscosity with increasing shear 
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Gel coat with clay filler sprayed on mold surface and 
partially cured; glass mat, resin and filler then added and 
molded under high pressure and high heat for strength. 

Gel coat is 0.010 in. thick consisting of a special water- 
resistant polyester loaded with clay filler, with an ac- 
celerator added to promote partial cure quickly at room 
temperature; no fiber content. 

Glass mat, resin and filler added as required for struc- 
tural strength and bulk of panel. 


(E) Color plus Weather Resistance. Resin-bonded glass 
mat (25 per cent) with light-stable polyester resin con- 
taining 1 per cent yellow pigment. 

Molded at medium to low pressure and low temperature 
to promote translucent properties; requires slower curing 
and reduces production rate. 


(F) Low Cost. Sizal (rope fiber) mat used instead of 
glass mat costing three times as much. Greater bulk and 
lower density reduces the weight; less resin needed. 
Water resistance is poor; limited color range. 

Sizal mat, 65 per cent by weight; 2 layers of 3.5 oz/sq 
ft makes a panel 3/16 in. thick. Glass fabric facing, 900 
yarn plain weave, improves surface finish. 

Resin, general purpose polyester, 35 per cent by weight. 


rate. 
exhibits a1 


But a new material, finely divided silicon dioxide, 
unusually high degree of thixotropy. As 
shown at (C) in Fig. 4 the addition of only 5 per cent 
of this filler results in a mix in which the viscosity de 
creases as much as 90 per cent as shear rate is increased 

l'his material is a colloidal form of silicon dioxide pro 
duced by flame hydrolysis. It has a high degree of purity 
and enormous external surface area, as compared with 
silica gel or precipitated silica products which have a 
strong tendency to agglomerate in clusters hard to disperse. 
Silicon dioxide as a filler in polyester resin eliminates the 
drainage of resin from high points which often occurs in 
slanting or vertical sections. 

By varying the filler content between 2 and 5 per cent 
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Table II—Powdered Fillers 


Chemically active; excellent moldability, 
good dispersion. 


Inert; good dispersion, good color; good 
moldability; adds viscosity. 


Inactive; good surface, good flow. 

Fair molding properties 

White pigment with good hiding power; 
slight chemical activity. 

Poor moldability; inert. 

Adds thixotropic properties. 


Calcium carbonate... 
Aluminum silicate . 
Clay, refined. 
Diatomaceous silica. . 


Titanium dioxide.... 


Mica... 
Silicon dioxide. 


Table III —Powdered Fillers Increase Chemical Resistance 


Glass polyester with 40 per cent of three types of calcium carbon- 
ate fillers; per cent change in weight after 28 days immersion. 


No 


filler | Suprex! Kalite | Multifex 





Water... : 

Ammonium hydroxide, 10^; 
Calcium chloride, 1045. . 
Sulphuric acid 3%. 
Sulphuric acid, 30% : 
Sodium hydroxide, 10%.. 
Sodium hydroxide 1%. . 
Acetic acid, 5%... 

Nitric acid, 10%... 
Hydrochloric acid, 10%. 
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Table 1V—Powdered Fillers Affect Cure 
Polyester resin with 30 per cent filler, cured at 180F. 


Peak 
temp., 
deg F 


Cure 
time, 
min. 


Filler 


322 
302 
299 
263 
267 
204 


Pure resin. . 
Aluminum silicate. . 
Talc.. b e p E 
Calcium carbonate... 
Diatomaceous earth.. 
Processed . 


O Un tà 4» C) CO 
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the viscosity and thixotropic characteristics can be adjusted 
over a wide range of working consistency. This mixture 
can be readily applied by the usual methods. Sharp corners, 
rounded bends, and slanting portions of a laminate can 
thus be fabricated with greater uniformity. 

In preform and mat molding operations, fillers with 
thixotropic characteristics prevent loss when resin is 
applied to the preform. These fillers do not affect the 
wetting characteristics of the resins as do the higher con- 
centrations required for ordinary fillers. 

In gel coat applications it is desirable to have a resin- 
rich mixture which can be easily sprayed but which will 
quickly set when applied to the mold surface. The use 
of colloidal silica produces the required properties and a 
finish reasonably free from crawl and orange pecl effects. 


Molding Characteristics 
Fillers affect such molding properties as flow, viscosity, 
gel time, surface conditions, degree of exotherm, wetting 
characteristics, and mold release. Flow is important dur- 
ing the molding cycle and depends on particle size and 
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shape, nature of the filler surface, and degree of flocula- 
tion. Smaller or finer particle sizes have greater effect 
on viscosity. Particle shape may influence the flow but 
has more effect on filtering and settling characteristics 
and surface finish. of the molded part. 

Major facto: in determining flow and suspension prop- 
erties is the composition of the filler. An inert materiai 
such as silica will differ greatly in its effect on the resin 
mix from a materia! which combines chemically with the 
resin. Deflocculated particles will produce lower viscosity 
than the same particles in a flocculated state. 

Other properties affected by the addition of a filler are 
hardness, flammability, and resistance to moisture attack. 
Most fillers are harder than the resin and thus increase 
the hardness of the molded material in proportion to the 
amount of filler added. 

Inorganic fillers or reinforcements will decrease the burn 
ing rate of the laminate. Some fillers have a greate: 
effect than others and may even provide a self-extinguish 
ing feature. For example, addition of 8 to 10 per cent 
antimony trioxide and an equal amount of chlorinated 
wax will produce a self-extinguishing laminate. 

Improvement in chemical and water resistance is prob- 
ably the most important function of fillers in reinforced 
plastics. reinforcement little effect, 
a part is to be subjected to water or chemical attack 
an inert powdered filler is usually required. 

Addition of only 10 per cent of an inert filler can result 


Fibrous has when 


in a surface completely impervious to the effects of wash 
water. Table III reports the effects of three types of cal 
cium carbonate fillers on the chemical and water resistance 
of a glass-polvester resin. 


Control of Gel Time 

While fiber reinforcements have little effect on gel 
time, powdered fillers may be very active in changing 
polymerization characteristics of resins. Some mineral 
fillers exert a catalytic action on the resin while others 
tend to retard the chemical reaction and increase the 
pot life of the plastic. Absence of catalytic activity is 
desirable, particularly for pre-impregnated sheets. The 
slight inhibiting affect of some fillers permits mixing larger 
batches and holding mixed resins at room temperature 
for longer periods of time without extreme viscosity 
build-up, and eliminates the use of special inhibitors. 
Despite the slight inhibiting effect no difficulty is 
usually experienced in curing under normal molding con- 
ditions. ‘Table IV shows the action of a few fillers on 
the cure properties of a typical resin. 


BACKGROUND. Two articles in earlier issues have presented 
useful data on design properties of glass-polyester laminates. 
“Design Limits for Polyester-Glass Laminates,’ August 1954 
page 161; effect of number of plies and fabric thickness on phy- 
sical properties; influence of service temperature and humidity. 
“Advances in Reinforced Plastics,” May 1954, page 165; types 
of resins and physical properties of a variety of resin-reinforce- 
ment combinations. (Tearsheets no longer available; photogra- 
phic reproductions, 40 cents each.) 

An earlier summary appeared in “Reinforced Plastics,” Feb- 
ruary 1951, page 85; a 24-page special report on properties 
and applications of melamine and polyester resins, inorganic 
fillers and types of reinforcements; molding and fabricating 
data; design factors, directional properties, effect of tempera- 
ture; properties of electrical grade laminates with paper and 
glass reinforcement. (Reprints no longer available). 
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Comparison of 


SIX LUBRICATION 
METHODS 


DR. BENO STERNLICHT 


General Electric Co. 


SYMBOLS 
Specific gravity 
0.0043 + 0.0000185p 
load in psi on projected area 
peripheral velocity, ips 
radius of journal, in. 
clearance ratio, in./Ib. 
length of bearing, in. 


orifice constant about 0.70 
for a hole drilled in flat plate 


orifice area, sq in. 
pressure difference, psi. 
pressure i ncrease across 
pump, psi. 
fluid flow, gpm. 
over-all pump efficiency 
inner race speed, rpm. 
oil viscosity centipoises 
(D, + Di) 

2 


size factor = 


outer race dia, in. 
inner race dia, in. 
bearing width, in. 
equivalent total load, 1b. 
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Force Feed Lubrication 
2. Oil-Ring Lubrication 


. Wick Lubrication 


. Mist. Lubrication 
. Oil Jet Lubrication 
. Cross Feed Lubrication 


IN ANY MACHINE, lubricant is used to accomplish one or more 
of the following functions: (1) provide cooling medium in 
bearings; (2) decrease friction between elements in relative mo- 
tion and thus reduce frictional horsepower; and (3) support load 
by developing hydrodynamic pressure. 

Many types of bearings, (sliding, journal, ball, roller, thrust, 
etc.) do not operate with an abundant supply of lubricant. Those 
fed with wicks, pads, and drip-feed oilers, for example, are in this 
category. With journal bearings, however, it is generally desirable, 
from a friction and wear standpoint, to operate with a complete 
hydrodynamic film. The minimum volume of lubricant that is 
required to maintain a complete film is 


Qu = Ku UrmL in.*/sec 


Often the flow requirement is governed by the ambient tempera- 
ture or the maximum permissible bearing temperature rather than 
the above equation. The primary requirement of the lubricant in 
such instances is cooling. This is generally true for high speed 
ball and roller bearings. (continued on next page) 





Table I — Guide for Selecting Method of Lubrication 


METHOD 


Force Feed 
Lubrication 


Oil-Ring 


Lubrication 


Wick 
Lubrication 


Mist 
Lubrication 


Oil Jet 
Lubrication 


Cross Feed 
Lubrication 


TYPICAL 
APPLICATIONS 


Turbines 

Large motors and generators 
Large gear sets 

Centrifugal compressors 
Heavy high speed machines 


Motors and generators 


Fractional horsepower motors 
Appliances 
Railroad journals 


Rolling element bearings 
Gears, chains, and slides 


Aircraft rolling element bear- 
ings 

Commercial high speed rolling 
element bearings 

Gears 


Aircraft rolling element bear- 


ings 
Commercial high speed rolling 
element bearings 


Reliable 


ADVANTAGES 


Good reliability 

Long life 

Little maintenance 

Used with highly loaded bear- 
ings 


Rugged 
Simple 

Self contained 
Inexpensive 


Simple 

Self contained 

Can operate in any position 
Inexpensive 


Low friction 
Acts as effective seal between 
bearing and atmosphere 


Simple 
Inexpensive 
Operates in any position 


Inexpensive 
Good specific heat conduction 
Excellent for duplex bearings 


Limited by speed 


LIMITATIONS 


Expensive and large 


Not satisfactory in vertical 
operations 

Not satisfactory for high load 
applications 

Not applicable for high loads 
or speeds 


Limited life 


Expensive 

Air pressure is required 

Not a closed system 

Poor specific heat conduction 

Limited by oil properties and 
composition 

Jet location critical 

Only part of oil effective in 
cooling and lubrication 


Higher HP loss than with jet 
or mist lubrication 

Presents a problem in inverted 
flight 


|. Force Feed Lubrication 


Bearing Babbitt 


shell 
Axial distribution 


groove 
„Orifice 


Scavenge pump 


Pressure feed systems are used where 
reliability is important and where long 
life is required. Typical applications 
include turbines, heavy motors, gene- 
rators, large gear sets, centrifugal com 
pressors and other heavy, high-speed 
equipment. These machines operate 
at speeds from 1,200-20,000 rpm and 
have life requirements up to 30 years. 

One of the first considerations in 
designing a pressure type system is the 
frictional power loss in the bearing. 
This determines the amount of oil 


184 


Pressure 


required, for the lubricant must re- 
move the heat of friction as well as 
the heat conducted to the bearing 
from within the machine itself. 

[Ihe oil pressure commonly used 
ranges from 10 to 30 psig. Generally 
the drop in the lines is quite high and 
only about 10 psig is available ahead 
of the orifice. 
capacity is given by 


The required pump 


PxG 


HP = We xe 


As shown in Fig. 1, flow in a pres- 
sure-lubricated plain bearing, is made 
up of sev eral components: 

(1) Zero Speed Flow—this is a 
result of applied inlet oil pressure and 
bearing clearance. 

(2) Hydrodynamic Flow—side leak- 

age caused by the high pressure devel- 
oped in the loaded portion of the 
bearing. 
Chamfer Flow—flow of 
through small triangular or semicircu- 
lar chamfers between the oil distribu- 
tion groove and the bearing end. 

The simplest form of such a bearing 
has one radial inlet hole through the 
bearing shell and babbitt surface, ter- 
minating in an axial distribution 
groove through which the oil flows 
along the bearing length. With this 
arrangement the entire flow through 
the bearing is discharged as end leak- 
age. When both directions of rota- 
tion are required, two axial distribu- 
tion grooves, located 180 deg apart, 
are incorporated. Both grooves are fed 


(3) oil 
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with pressurized oil The passage 
through the bearing shell may act as 
an orifice or an orifice may be ‘ocated 
in the pipe feeding the bearing. 
When a fixed diameter orifice is used 
in a bearing which operates over a 
wide range of speeds, the flow at low 
speeds is only partly controlled by the 
orifice size, for its diameter must be 
large enough to pass the oil required 
at higher operating speeds. Besides 
metering the flow, orifices prevent 
starvation in case of abnormal flow 
through a wiped or damaged bearing. 

The size of orifice desired can be 
calculated from 


G -40CA NAP 
lhis 


specific gravity of 0.90. For 


equation is for oil with a 
liquids 


of any other specific gravity the coefh 


cient becomes 38/\/s. Orifices smaller 
than x in. dia are not recommended 
for large equipment since they have a 
tendency to clog with scale or foreign 
material. ; 

One limitation of pressure-lubri- 
cated systems is that they tend to be 
expensive because of the many com 
ponents required. Some of these are 

(1) Oil cooler to remove heat trans 
mitted from machine to oil; (2) Filter 
or strainer to avoid recirculation of for- 
Feed and drain 


eign material; (3 





À 
\ 
Bs seein 
Pressure 
O- Bearing center distribution 
Q"- Shaft center 


Bearing" 


Bearing flow 


clearence 


keL | |) 


\ 
‘Additional flow due to hydrodynamic 


pressure 


(A) Hydrodynamic flow 


/ 
Oil groove 


Section A-A 


(B) Zero speed flow ond chamfer flow 


Flux plot of oil flow 


Fig. 1—Flow components in pressure lubricated journal bearing. 


lines; (4) Auxiliary oil pump and regu- 
P 


lating valve or switch; (5) Automatic 
relief valve which, acting as a bypass, 


2. Oil-Ring Lubricated Bearing 


Oil gathering Housing 


slinger 


Grooves - - 


Oil return 

fo sump 
This method of lubrication has been 
widely used; its simplicity and durabil 
ity makes it safe and economical, and 
it requires little maintenance and at 
tention. It is used in motors of various 


Product Engineering — December, 


frame sizes. The ring, which is larger 
than the shaft, rides on the shaft and 
delivers oil from a sump beneath the 
bearing. Ring lubrication can be ap 


plied only to horizontal or near-hori 


1955 


returns excess oil to tank; (6) Pressure 
gage and thermometer at critical points 


in the system 


zontal machines. When the quantit 
of lubricant is adequate and is d 
tributed properly, the bearings hav 
essentially the same load carrying capa 
city, losses, and minimum film thi 
ness, as pressure lubricated bearing 
At low speed there is metal-to-metal 
contact between the and th 
journal and there is little slippage. ^ 
shaft speed is increased, the ring act 


+} 
ul 


ring 


like a narrow bearing being supported 
by the hydrodynamic forces. Ring 
speed depends upon the shear forces 
imposed on it and drag forces in th 
oil reservoir tending to retard it. The 
oil delivered to the bearing is a dire 
function of this speed. Oil carried on 
the outer diameter and sides of the 
ring for the most part returns to the 
reservoir unless scrapers are used. 

Oil disks are often used where flow 
requirements are large. These disks 
are attached to the shaft oi | 
an integral part of the shaft and a: 


n'a 
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Table II — Design Tips for Oil-Ring Systems 


1. For any given ring cross section, flow increases as 
the ring approaches the speed of the journal. Thus, it is 
desirable to maintain maximum friction between ring and 
journal. Friction can be increased by using a ring made 
of dense material. The inner surface diameter can be 
grooved to limit the pressure developed under the ring 
and thus increase friction; the ring will then operate in 
a boundary lubrication region. Therefore, a soft material 
with good wear properties is desirable. 

2. Rings normally have inside diameter approximately 


1.5 times the journal diameter. At high journal peri- 
pheral speeds the ratio should be decreased to about 1.3 
and the weight of the ring should be increased. 


3. Ratio of ring weight to its peripheral area should 
be as large as possible. Trapezoidal and rectangular rings 
are often used, 

4. Optimum depth of submersion of the oil ring in the 
oil reservoir is approximately 1 in., this depth being 
relatively independent of journal and oil ring diameter. 


At high peripheral speeds the level should be increased 
to about 1} in. This insures submersion of the ring in 
operation. 


5. Additional oil flow can be achieved by means of 
scrapers and guide pins which bear lightly on the ring 
and remove oil from its outer periph ry. 

6. Good grades of oil should be used and generally 
one with a rust inhibitor. Oil should be changed and the 
housing flushed periodically so as to prevent acid forma- 
tion. 

7. Proper grooving is necessary to provide for axial 
flow in the bearing. 

8. Total oil supplied to the bearing is not a function of 
axial length of the bearing. With a given bearing geom- 
etry there is an optimum L/D ratio based on load carry- 
ing capacity and temperature rise. When additional oil is 
required, two rings may be required. 

9. Ring speed may be increased if the oil tail is re- 
stricted. (Figs. 2(A) and (B)). 


Fig. 2—Ring lubricated plastic bearing shown in (A) operating at 1,200 rpm. 
Increasing speed to 3,000 rpm, (B), increases height of tail coming from ring. 


located at end of bearing, dipping into 
the oil resezvoir. Scrapers and oil 
scoops direct the oil into the bearing. 

Applications of ring lubricated bear- 
ings are usually limited to journal 
velocities of 2500 fpm or less. At high 
speeds, not enough oil is supplied for 
both hydrodynamic lubrication and 
cooling. Often a heat exchanger is re 
quired to cool the housing. 
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3. Wick Oiled Bearings 


Wick-fed bearings are used widely 
in appliances, integral motors and rail- 
road journals. Their simplicity and 
durability make them very economical. 
Also, they can generally operate in 
vertical or horizontal positions. 

Oil is taken from the wick by the 


wiping action of the shaft and is 
carried into the bearing. The pump- 
ing action of the grooves forces the 
oil out of both ends of the bearing 
into a sump. Sump oil is absorbed 
by the packing and is transferred to 
the wick by capillary action. 
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Wick 


77] 

CX 

ORS ^ 
' 


Double oil 


thrower 
Oil well 


cover 


Packings should completely fill the 
cavities in which they are placed to 
minimize the loss of oil resulting from 
creep and oxidation. There should 
be good contact between the packing 
and the wick, and there must be good 
contact between the and the 
shaft. However, heavy pressures on 
the wick should be avoided because 
this increases glazing. Packing mate- 
rial requirements are: good absorption 
capacity, ability to hold shape, and 
inertness with respect to the oil. 

In selecting a wick material, a pri- 
mary requirement is that it oil freely. 
Since the wicking rate varies with the 
material density, a hard felt is de- 
sirable. Also, the material must not 
fray or shed particles which could 
clog oil passages or get into bearing 
clearance, and must not glaze and pre- 
vent oil flow. Residual ash content 
should be low to minimize glazing. 
Wool wicks will char at temperatures 


wick 


Double oil 
thrower 


Packing 


Wick 


of about 310 F and loss of wicking 
properties result. 

To prevent oil loss in vertical ma- 
chines, wick fingers are designed to dip 
into motor housing end cap. The oil 
is then lifted by capillary action from 
the end cap into the packing. Slingers 
mounted on the shaft are often used 
to prevent oil from creeping into a 
rotor. Loss of oil by creep and evapo- 
ration can be reduced by the following 
means: 

(a) Avoid having free oil in the 
system by the use of packing material. 
(b) Keep system clean. 

(c) Have all exposed 
smooth. 

(d) Use sharp edges to retard oil 
creepage. 

(e) Prevent air circulation through 
the lubrication system. 

Light wick loading will result in 
larger oil delivery and lower wick tem- 
perature. Delivery of lightly loaded 


surfaces 


4. Oil-Mist Lubrication 


ES 


NN 
NN 


Oil mist — — 


Oilmist lubrication is being used 
for ball and roller bearings on aircraft, 
as well as industrial equipment. Air 


under pressure atomizes the oil; the 
mist is then introduced so that it will 
flow directly through the bearing. For 
this reason, this method is not recom- 
mended for electrical motor bearings, 
unless the mist can be circulated 
through the bearing and then vented 
to the outside of the housing without 
going across armature windings or 
brushes. 

The maximum oil viscosity that can 
be used is about 1000 SSU at 100 F. 
Compounded oils containing graphite, 
latex or polarizing inhibitors, soaps, 
fillers or any other solids are not 
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wick is only slightly dependent on 
speed. In heavily loaded wicks, oil 
delivery is a function of speed and 
increases as the speed increases. ‘Th 
coldest oil in the wick determines thi 
wicking rate in a steady state opera- 
tion. 

The relation between oil delivery 
and areas is not quite linear. To in- 
crease oil delivery, several wicks should 
be used rather than one wick of the 
total area. As a general rule, 
about 1 gram of soft grade felt is 
required for every 3 grams of oil. The 
amount of oil required is determined 
by the size of the bearing, the bearing 
design, the amount of relubrication 
to be expected, and the required bear- 
ing life. 

Oil viscosity should be high enough 
to support the load on the bearing 
but not so high that the wick will not 
oil freely. The oil should have an 
oxidation inhibitor to prevent sludge 


same 


and acid formation which would in 
turn attack the bearing. 

In designing grooves for wick-fed 
bearings, shaft grooving is more effe 
tive than bearing grooving. A rolled 
up bimetal with an X-shaped oil 
groove is good for both directions 
rotation. For unidirection of rotation 
the grooves on one side can be elimi 
nated. This design is widely used in 
small motors. 

Io improve lubricant distribution 
with a grooved shaft, the smaller th« 
groove lead the greater the pumping 
action. Also, the groove should extend 
the whole length of the bearing and 
should be at least 0.020 in. wide 


practical. These solids separate from 
the oil and 
failure. 

Mist lubrication is most satisfactory 
where bearing horsepower loss is criti- 
cal and where temperatures are not 
excessive. The heat transfer coefficient 
is much lower than with jet or cross 
feed lubrication. Therefore, where 
bearing cooling plays an important 
role, jet lubrication or cross feed lubri 
cation is more effective. 

The change of viscosity with re- 
duced operating temperature affects 
the mist output; therefore, controls 
are necessary. This equipment is quite 
expensive, and economics often limit 
the application of these systems. 


cause mist lubrication 
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). Jet Lubrication 


Oil inlet 


Gears and aircraft ball bearings are 
often jet lubricated. With ball bear- 
jets should be 
prevent a large gradient from occurring 
around the outer circumference of the 
bearing race. The number of jets is 
generally governed by the minimum 
recommended jet diameter which in 
turn is governed by the cleanliness of 
the oil system. Cleanliness is essential 


ings several used to 


to prevent clogging of the jet. 

The lubricant performs two func- 
tions in rolling contact bearings. It 
lubricates the elements—providing a 
hydrodynamic film between the ball 
or roller and the race, and it cools the 
bearings. The jet should be directed 
between the cage and the inner race 
flange on the unloaded side of the 
bearing and perpendicular to the bear- 
ing face. To minimize the bearing 
temperature, low viscosity and low 
viscosity-index oil should be used 
(when load, DN value, oil flow and 
oil inlet temperature are constant). 
Minimum power loss is obtained with 
a low viscosity oil introduced at high 
inlet temperature. 

Maximum temperature of the outer 
and inner race can be decreased by 
increasing the oil flow; the rate of 
change of bearing temperature with 


6. Cross-Feed Lubrication 


Inlet 
oil 
annulus 


The terms cross-feed and puddling 


lubrication are often used interchange- 


ably. However, there is a difference 


between them: (A) shows cross feed 


BACKGROUND  READING—A con- 
tinuing editorial program covering de- 
sign aspects of lubrication in product 
design has included the following. In a 
recent article “Answers to 17 Ball Bear- 
ing Problems,” April 1955 page 195, 
lubrication is a major factor in more 
than half of the problems discussed. 
“Eleven Ways to Lubricate Ball Bear- 
ings,” 1953 Annual Handbook, page F-18, 
shows various methods to use depending 
on surface speed of balls. 

"Analysis of Plain Journal Bearings,” 
page F-18, Product Design Handbook for 
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Oil inlet 


lubrication while (B) shows “pud- 
dling lubrication.” The essential fea- 
ture of a cross feed system is that the 
flow is through the bearing; it enters 


1956, presents methods of estimating film 
thickness, friction oil flow and operating 
temperature for plain bearings. Eccen- 
tricity and friction ratios and peak film 
pressure are plotted against a basic vari- 
able designated the “load number” de- 
rived by the Short Bearing Approximation 
which includes the effect of endwise flow. 
Also included in this same issue, pages 
F-42 to 45, are two picture-caption articles 
showing a number of typical bearing 
seals, both rubbing and nonrubbing types. 
The 1955 issue of the Handbook on page 
F-2 includes a detailed article "Mecha- 
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oil flow 
oil flow. The oil outlet temperature 


ilso decreases with increasing 


is generally higher for higher oil vis 
cosity. Thi; mainly applies to the 
transmitted oil since the deflected oil 
is not affected appreciably. In 
eral, the ratio of transmitted flow to 


deflected flow increases with increased 


g 
gen 


oil flow, and decreases with increasing 
DN value. 

The ratio of deflected to transmitted 
oil is a function of oil jet velocity, 
rotational velocity, point of impinge- 
ment, clearance between cage locating 
surface and the inner race. ‘The 
amount of transmitted oil may vary by 
200 per cent if the jet is moved only 
2 or 3 mils. This, therefore, indicates 
that the amount of cooling depends 
on a number of variables, and design 
tolerances are critical. To reduce toler 
ance requirements, cross feed lubrica- 
tion should be considered where the 
cooling of rolling elements is a prime 
requirement. 


on one side and leaves on the other. 
High speed ball and roller bearings 
are best lubricated by cross-feed. The 
greatest problem with high speed roll 
Increasing 
cross flow results in increased friction 


ing elements is cooling. 


power loss, decreased outer ring tem 
perature and decreased temperature 
difference between the inlet and outlet 
oil. 

Styri’s formula for horsepower loss 
in a puddled bearing is 


HP = (1.903) 10 N (2.50) (107* 
Nes F + (2.7) (10) W! 


This is based on a minimum quan 
tity of oil and the effect of oil flow 
is not taken into consideration. In 
aircraft applications of rolling element 
bearings, quantities of oil in excess 
of those needed for lubrication ar 
usually supplied to the bearing. 


nisms of Sleeve Bearing Failure," which 
cites the major causes of failure; effects 
of lack of lubrication, contamination, de- 
composition under elevated temperature 
and other causes are illustrated. 
Importance of type and viscosity of oil 
is emphasized in "Selecting the Right 
Plain Bearing Lubricant" March 1953 
page 134; such factors as speed, load, 
temperature and method of application 
are discussed; viscosity recommendations 
are tabulated for various loads and speeds. 


- December, 1955 





Monagement 


roduct 


Monufoacture 


Laborotory Testing 
and Development 


PROJECT 
ENGINEER 


Customer 
Sales 


Investigations 
Patent Seorch 


Development — 


The Project Engineers Place 


Responsibility and authority of the Project Engineer make him the key man 


in any product development project. He sets up the working organization 


and procedure and supervises from first conception through final design of 


the new machine. A table of progress stages is included and discussed. 


A product development program may proceed in carefully 
planned stages according to the method and chart outlined in 
this article. While the editors feel this chart to be somewhat 
idealized, and that in practice each product development tends 
to make its own rules; large organizations can operate efficiently 
only if product development is carried on in some such systema- 
tic way and smaller organizations will find useful reminders 
easily overlooked in too haphazard a program. 


LOUIS SCHEIB 


IHE NEW EQUIPMENT INDUSTRY has created an individual 
who can take an abstract idea and convert it into a work- 
able machine in a remarkably short time. ‘The Project 
Engineer has set up a system of orderly procedure with 
definable goals; has set up an organization of experts to 
assist him and is, himself, sufficiently versatile to coordi- 
nate and act upon the data. He has full authority to guide 
the project and sole responsibility for its successful comple- 
tion. 

With his training, the engineer forms a vital link 
between the caution of the scientist and the cost and 
time conscious drive of the manufacturer. 


Project Organization 
The Project Engineer will have occasion to require the 
performance of all or many of the following functions: 
customer liaison, field investigation, specification writing, 
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design, experimental jury rig testing, prototype testing, 
periodical and patent research, fabrication and assembly, 
and manual writing. To assist him in these functions 
the Project Engineer may establish groups to supply the 
services required. The Project Engincer's relationship to 
these groups can best be illustrated by a wheel in which 
the Project Engineer acts as the hub and the various 
contributing groups are the spokes. 

Functions not covered by the contributing groups would 
be handled by the Project Engineer. Expediting or 
specification writing would be handled by his immediate 
staff. If the operation is a small scale one, other func 
tions may be undertaken by the Project Engineer such 
as testing, investigations, etc. The number of groups 
issisting the Project Engineer will vary with the size of 
the organization and the number of projects in process 
at one time. The Project Engineer is in no way tied 
down to his own company facilities, but he may, and 
indeed it is his perogative, to use whatever outside serv- 
ices will most expeditiously obtain the information he 
requires. 

In his central position in the project organization the 
project engineer can properly direct, coordinate, anticipate 
future needs, and apply extraordinary effort where it is 
required. 

With full responsibility for the success or failure of 
the project, the Project Engineer must have complete 
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TABLE L^ 


I PROBLEM ANALYSIS 

1) Preliminary discussion of problem with initiating 
individuals and management. 

2) Formation of committee consisting of design, 
management, customer contact and consultant 
groups hereinafter to be called the committee. 

3) Draw-up of initial performance and basic design 
specifications. 

4) Draw up initial financial picture including cost 
and profit estimates. 

5) Hold meeting with committee for initial approval 
to proceed. 


II INITIAL INVESTIGATION 


6) Outline technical problems and coordinate nec- 
essary engineering effort. 

7) Investigate utilization, adaptation or conversion of 
existing machines or equipment. 

8) Institute search of patents and periodicals. 

9) Prepare initial layouts of possible machines and 
sub-unit devices. 

10) Review layouts with committee. 

11) Revise preliminary performance and design specifi- 
cations to conform with new findings and commit- 
tee recommendations. 

12) Plan experimental program required to coordinate 
activities and complete development of machine. 


authority. Within the framework of the project he 
should be boss and his word should be final. 


Project Procedure 


Project procedures employing stages and sub-stages can 
be so arranged that the necessary information can be 
speedily acted upon. One such stage system described 
here divides the project into nine stages and fifty-four 
sub-stages. It is possible to pursue several stages at once 
and it is often feasible to finish a later stage before a 
preceding stage is completed. However, complications 
and rework are avoided if the proper chronological order 
is maintained. 

The use of the stage chart permits the selection of 
arbitrary intermediate goals, and it may be described as 
a detailed sub-division of the job. Without sub-division, 
attempts at control of the many work components could 
lead to confusion. The stages start with the first con- 
cepts and step by step proceed through acceptability, 
design, working drawings and a fabricated prototype. A 
description of the various stages and a ready reference 
chart (Table I) follows. 


STAGE I—PROBLEM ANALYSIS 


Stage I concerns the interpretation of the problem. 
One of the most difficult tasks of the Project Engineer 
is to condense the nebulous ideas concerning the equip- 
ment or process into definite and exact specifications. 
[he importance of Stage I cannot be overestimated, for 
here is provided the foundation upon which all future 
action will build. Specifications should be written so 
that the required operations and conditions may be listed; 
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STAGE CHART 


13) Make cost estimates of experimental program. 

14) Review experimental program with committee. 

15) Design necessary jury rigs and experimental test 
equipment. 


III MECHANISM AND CONCEPT PROOF 

16) Order fabrication of jury rigs and experimental 
equipment and expedite delivery of same. 

17) Write test specifications and prepare data charts. 

18) Run tests and record data. 

19) Review test data and alter design and/or per- 
formance specifications to guide design. 

20) Demonstrate jury rig to committee, discuss revised 
specifications and obtain permission to proceed to 
Stage IV. 


IV REVISED ENGINEERING ESTIMATES 
21) Prepare revised estimates of development, tooling 
and fabrication costs. 
22) Prepare revised estimates of manpower and facility 
requirement. 
23) Draw up revised project stage completion program. 
V DETAILED LAYOUTS 


24) Plan machine and prepare overall layout. 
25) Make detailed design layouts of basic machine 
and unit mechanisms. 


so that the project team working with them have a com- 
mon understanding of the goal; and finally, so that those 
paying for the project know the exact nature and extent 
of the proposed effort. This does not mean, of course, 
that the specifications are unchangeable but it does supply 
the common foundation upon which to start full scale 
operations. 

To further assist the Project Engineer it is necessary 
to establish a committee to whom the Project Engineer 
is responsible, consisting of individuals whose opinions 
are highly valued by management. The Project Engi- 
neer will meet with the committee from time to time to 
report progress and to obtain approval for succeeding 
stages. The composition of the committee may vary 
with the type of machine concerned. It should have a 
representative of a sales division, the manager of engi- 
neering, and possibly heads of other departments closely 
affected by the project. 

At the first business assembly of the committee after 
its establishment, the scope of the project and its limita- 
tions, based upon company policy, are established. The 
initial specifications are presented to the committee for 
their comment and approval. A tentative schedule is 
then set up. 


STAGE II—INITIAL INVESTIGATION 


Stage II starts the basic work on the machine itself. 
Initial sketches and layouts based upon specifications 
drawn up in Stage I are prepared. Simultaneously, in- 
vestigations into available equipment or portions of 
equipment are made. Use of commercially available 
equipment sometimes eliminates the need for a new 
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26) Review design layouts with committee. 

27) Revise layouts where required. 

28) Obtain committee approval and signatures on re- 
vised layouts. 


VI COMPLETE DETAILS AND ASSEMBLY DRAW- 


INGS 

29) Prepare drawing schedule. 

30) Prepare details and sub-assembly drawings. 

31) Check details and sub-assemblies. 

32) Prepare main and unit assembly drawings. 

33) Prepare Bill of Material. 

34) Check assembly drawings and Bill of Materials. 

35) Review all drawings with committee and obtain 
approval for prototype construction. 


VII PROTOTYPE FABRICATION 


36) Place fabrication order for machine. 

37) Prepare fabrication schedule. 

38) Follow receipt of equipment and expedite delivery 
of bottleneck items. 

39) Assemble components and keep log of fabrication 
alterations. Check workmanship, inspection re- 
port, and adherence to specifications. 


VIII PROTOTYPE TESTING 
40) Make initial adjustment and run-in on machine. 


design or parts of the design. Competitive machines 
should be investigated or bought for study. 
ature, periodicals and patents may supply ideas. Initial 
layouts reflect all the findings as developed by the project 
team and coordinated by the Project Engineer. Layouts 
and sketches along with their explanations are then pre- 
It is 
wise to keep records of the meetings, which should list 


Current liter- 


sented to the committee where they are discussed. 


the members present, the time, place, and the decisions 
New based 


upon the committee discussions, and the performance and 


reached. or revised layouts may then be 


design specifications altered to suit the new conditions. 


In many designs the mechanisms involved are straight- 


forward and, from previous designs and experience, are 


known to be sound. Friction factors, inertia effects, op 
timum speeds, time lags and materials of construction 
may require experimentation and proving. A schedule 
and a cost estimate for such experimentation should be 
made by the Project Engineer and presented to the com- 
mittee for approval. This estimate should include the cost 
lhe committee, if it is 
set up to control the purse strings of the project, must ap- 
prove these expenditures. The Project Engineer has to do a 
careful job of selling at this point, for if the committee 
is made up of practical minded men some of the experi- 
mentation may appear far afield. In some types of equip- 
ment the experimentation be limited to the 
fabrication of cardboard or wooden models. In others, con- 


of jury rig design and fabrication. 


may 


sultations and discussions with individuals having unique 
experience may produce sufficient evidence to convince 
the Project Engineer that he has sound basis to pro- 
ceed with design and Stage III can be eliminated. 
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41) Prepare test specifications and data charts based 
on performance specifications. 

42) Run tests and record data. 

43) Make whatever modifications are found necessary 
one machine to meet performance specifications. 

44) Analyze test data and record machine modifications 
in log. 

45) Report and review results of tests with committee. 

46) Demonstrate machine operation to committee. 

47) Analyze alterations which demonstration and com- 
mittee may require. Start with Stage IV on these 
and again take through Stage VIII. 

48) Obtain committee approval of machine. 


IX FINALIZING DRAWINGS AND PREPARATION 
FOR MANUFACTURE 


Alter drawings to conform with prototype fabrica- 
tion and testing changes. 

Secure signatures of committee on drawings. 
Prepare operating and instruction manual. 
Prepare maintenance manual including lubrication 
charts, gasket charts, spare parts lists, and installa- 
tion procedure. 

Prepare history of machine. 

Maintain liaison with production engineering to 
expedite manufacture and to facilitate installation 
of mass manufacture methods. 


49) 


50) 
51) 
52) 


53) 
54) 


STAGE III—MECHANISM AND CONCEPT PROOF 


Stage III comprises the actual fabrication and testing 
of the jury rigs. The Project Engineer will order thc 
rigs and supervise and expedite their fabrication. Test 
specifications will help determine the necessary equip- 
ment required and will assure the orderly procurement 
of necessary data. Jury rigs should be demonstrated to 
the committee and the test results discussed. Perform 
ince and design specifications should be re-written or 
imended if necessary to include any changes dictated by 
the tests. A clear understanding of machine require- 
ments and capabilities should be arrived at and precise 
specifications prepared for presentations to the design sec- 
tion. A new complete schedule through completion is now 
established and presented to the committee. 


STAGE IV—REVISED ENGINEERING ESTIMATES 


At this stage of the project all the estimates previously 
made are reviewed and adjusted. Costs and potential 
return should be investigated including an analysis of th 
equipment, manpower, space, etc. 


STAGE V—DETAILED LAYOUTS 


Stage V is primarily design effort. Detailed layouts 
f all components are made based upon last specifica- 
tions. Commercial items with long delivery dates may be 
ordered prior to completion. At the completion of the 
layouts the drawings should be brought to the committee 
and the chairman should approve the design and authorize 
the detailing. 


191 





STAGE VI—COMPLETE DETAILS AND 
ASSEMBLY DRAWINGS 


M the. commencement of Stage VI it is possible to 


make an accurate check of the project schedule. The 


Project Engineer should keep close tabs on the job at this 
stage to prevent its bogging down and to expedite the 
procurement of such items which may delay the project. 
Drawings are not considered complete until they have 
been checked, and checking should be an integral part 


of the drawing room procedure. At the completion of all 
drawings, a new schedule should be drawn up and a new 
cost estimate presented to the committee, including any 
changes in scope caused by design considerations. Com- 
mittee approval to build the prototype should be obtained, 
preferably in writing, before fabrication of the prototype 
is started. 


STAGE VII—PROTOTYPE FABRICATION 


Under no circumstances should the assembly of the 
machine be undertaken without direct supervision of 
the Project Engineer or his representative. If the ma- 
chine is to be made by an outside machine shop, then 
approval of its facilities should be made by the Project 
Engineer. Poor machining or assembly, or improper 
checking of the prototype may completely mislead the 
investigation to follow. Even the best machine shops 
have problems, and the Project Engineer should be avail- 
able to answer any questions that arise. A log should 
be started at this point wherein all changes are recorded 


30 that they may later be incorporated into the drawings. 


STAGE VIII—PROTOTYPE TESTING 


Upon completion of the prototype the machine should 
be set up in the laboratory for tests. Test procedures 
must be set up to determine the machine potential. 
the tests the final drawing changes are 


vell as the production rate and the operating maintenance 


From 
determined as 


nd amortization constants which will later be required to 


prepare the manuals 


lest specifications should be re 
the 


viewed by the committee and a demonstration of 


machine itself held for the committee. 


STAGE IX—FINALIZED DRAWINGS AND 
PREPARATION FOR MANUFACTURING 


Upon acceptance of the prototype by the committee 
drawings should be brought up-to-date. The Project 
Engineer should refer to his log and have all corrections 
found necessary in fal 


into the 


cation and testing incorporated 
the 
Ma- 


chine and the drawings are now ready for release to 


drawings. Drawings should be signed by 


Project Engineer and by the committee chairman. 


either the intermediate or final user for production, for 
extensive tests, or display. Liaison should be maintained 
with the Production Engineer who may wish to alter 
some of the components to facilitate mass production. 
l'inally it is necessary to place all the information about 
the machine into a usable form. It is generally unwise 
to clutter the drawings themselves with information con- 
cerning installation, operation and similar functions. The 


Project Engineer, by virtue of his close association with 
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the machine is best qualified to issue an operation manual 
ind a maintenance manual including installation informa- 
tion, service requirements, lubrication charts and the like. 
The entire project should be summarized in a history 
which chronicles the machine from its basic need to the 
completed manuals. 


Scheduling 


In estimating schedules the various types of effort 
should be made in terms of man-hours. These should 
then be converted to actual dates by careful consideration 
of the manpower conditions in the company. First esti- 
mates of a Project Engineer forming a new group and 
working with individuals as yet unaccustomed to cach 
other, may be far afield, but after several projects have 
been successfully handled, he will better be able to gage 
his group's potential. Estimates of Stage I through V 
are always hazardous, and schedules may be off as much 
as 50 per cent. Stages VI through IX should be estimable 
to within 20 per cent by allowing necessary contingent 
delays in fabrication and testing. 


Change in Scope 


Changes in specifications during the initial stages are 
to be expected. If during the latter stages, major changes 
in specifications are indicated it is wise to consider such 
variance as a change in scope and to return to Stage I, 
IL, III, or IV, treating that portion of the project as a 
completely new project. 

[he Project Engineer does many jobs: he starts the 
ball rolling; sparks. its development; anticipates difficul- 
ties, and eliminates bottlenecks; he maintains a complete 
record of schedules, cost and progress at his fingertips; 
and he makes all information available to management. 
[he Project Engineer has established his niche in the 
machinery industry. He has become a necessity in a 
complex industrial world where new developments are 


uncertain quantities. 


EDITOR’S NOTE:—tThis is the third in a series of articles on 
Product Development which have been presented in past months 
in Product Engineering. “Product Development—A Running 
Start,” by Robert R. Allen, appeared in September 1955. The 
recorded Yale & Towne Mfg. Co. “Product Development Con- 
ference” was published in October 1955. This series is intended 
to clarify and explore the most vital phase in any manufactured 
product—its birth, and to express the views and experiences ot 
responsible individuals on this subject. 


POLYETHYLENE HAS FOUND A NEW USE—industrial storage 
batteries, where it is used as tubing and tube sealers which 
encase the active material and grid spines of the positive 
plates. The finely slotted tubes keep the active material in 
contact with the grid spines, but still allow the battery 
electrolyte to circulate through it. The polyethylene tub- 
ing is being used by the Exide Industrial Div., of the 
Electric Storage Battery Co. Exide expects an increase of 
up to 20 per cent in battery working life. According to 
Exide, in breakdown service life tests, polyethylene tube 
cells delivered 80 to 82 per cent of capacity when rubber 
tube cells had 37 to 42 per cent capacity. 
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SAFETY IN D-C MACHINES and devices is obtained by using prop- 
erly designed control panel. One example is industrial truck 

panel with hoist, lower, forward, reverse, and accelerating contactors, 
and plugging relay interconnected to provide safe, dependable opera- 
tion for operator and materials being handled. 


How to prevent injury to personnel, mechanical damage to machines, and 


fire from arcing or motor overheating by using field-loss, field accelera- 


tion, field-deceleration, no load, plugging, and anti-plugging relays. 


T. C. BEEMAN and R. H. KANTNER 
Application Engineer Commercial Engineer 


Clark Controller Co. 


D-C MOTORS ARE BEST choice for flexible control applica- 
tions but can cause injury to personnel, damage to motor 
and machine, and electrical fires from arcing or over- 
heating, unless inherent protection is included in motor- 
control circuits. Special control devices prevent motor 
run-away, excessive armature voltages during deceleration, 
excessive armature current and torques during acceleration 
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or braking, and where required, immediate stops on loss 
of load. Protection can also be obtained against accidental 


reversal of polyphase motors due to loss or change of 
phases. 


Field-Loss Relay 


In d-c shunt motors the field is connected in parallel 
with the armature; speed is inversely proportional to the 
magnitude of field current. If the field current should 
be absent or interrupted the armature speed rises to 
dangerous velocities. To eliminate this possibility a field- 
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Fig. 1—(A)  Field-loss relay 
protects d-c motors against 
runaway due to loss of field cur- 
rent. (B) Basic motor control 
circuit using field-loss relay FL, 
shown in OFF condition. FL is 
energized and contact FLI is 
closed. Pressing START button 
energizes main contactor coil M, 
closing contact M1, and starting 
motor. Interruption of feld cur- 
rent deenergizes FL and opens 
FL1, which deenergizes M and 
opens M1, disconnecting motor 
from line. Motor cannot be 
started again until field current 
is restored. 


+ «ag — ——— — — — —— — — Marn fine ———— > " 


r= -—--—-- 


1 Motor 
I 


Main-contoctor 


Field-loss 
relay coil 
Shunt field 


Field-loss 


Main- relay contoct 


contactor 


Moain-contoctor 
col 


holding contact 


loss relay, shown in Fig. 1 (A), is used. This relay has 
a single coil through which field current flows and a 
single contact in series with the armature, as shown in 
(B). These connections make it impossible to start the 
motor unless the field is energized. When field current 
is equal to or greater than the normal operating minimum 
the relay contact is held closed and the armature is 
energized. If the field current is interrupted for any 
reason the relay contact opens and disconnects the motor 
from the line. 

When used on compound motors, this relay can be 
obtained with a time-delay which prevents the relay con- 
tacts from opening and shutting down operation in case 
of momentary overloads. 


Field-Acceleration Relays 


The speed of a d-c motor can be varied by regulating 
field strength. Decreasing field current increases motor 
speed. If the motor is too rapidly accelerated by weaken- 
ing of the field, armature current becomes excessive; in 
motors having a speed range of 2 to 1 or greater, armature- 
current limitation is necessary to prevent excessive torque 
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Field acceleration 
relay coil! 


Motor 
r — n g 


Increose 
ed 


ee ee 


Field -acceleration 
relay contact 


and overheating with damage to motor insulation. 

For applications requiring less than full-load starting 
torque a field acceleration relay consisting of a single 
coil and a normally open contact can be used. This relay, 
shown in Fig. 2 (A), is connected in series with the motor 
armature, as shown in the basic connection diagram at 
(B). The relay (FA) is adjusted to close the contact 
between 125 to 140 per-cent full-load current; contact 
FAI opens at a somewhat lower value. 

If the operator suddenly increases the resistance in the 
field circuit, decreased field current increases armature 
current. This increase closes the field-acceleration relay 
contact and shorts out the rheostat, which in turn lowers 
armature current until the relay contacts open. The 
relay flutters, opening and closing the contact until the 
new speed setting is safely reached. 

On applications where high armature current is 
required for full-starting torque, maximum field strength 
is required, and a modification of the single-coil relay 
is required. A dual series coil is used, as shown in the 
basic electrical diagram of Fig. 2 (C). On starting, these 
coils aid one another and close the contact at approxi- 
mately 60 per cent full-load current; the field-control 
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Accelerating- . s ; 
contactor contacts Field accelerating ~, Eo Field-acceleration = 
ss eM ature current when acceleration is ob- 

tained by weakening field strength. 

This single-coil relay is used for ap- 

plications requiring less than full-load 
Accelerating torque. (B) Basic control circuit for 
resistors single coil relay FA, shown in normal 
operating condition. Armature current 

flows through FA; contact FAl re- 

mains open until armature current in- 

creases 25 to 40 per cent above full- 

load value. This occurs when field re- 

sistance is suddenly increased to accel- 

erate armature speed. (C) Basic con- 

trol circuit for field-acceleration relay 

with two series coils used where full 

Field-occeleration rely RP oci embT 

n 

ce condition, with accelerating-contactor 

E contacts closed (accelerating-contactor 
Variable voltage =a occelerotion coils not shown) and field-acceleration 
_ relay _ relay contact FAl open. In starting, 

F "y series FA coils aid one another and 

I close contact FA] from about 60 per 

cent of full-load current until suff 

cient speed is reached to close accel- 

erating contactor contacts 1A and 24. 
When 24 closes, one series coil is 
shorted out; FAl opens but other coil 

remains in circuit to provide protec- 

tive action previously described for 

single-coil relay. (D) Basic control 

circuit for field-acceleration relay hav- 
Fieid-acceleration ing series and shunt coils used for ad- 
relay contoct justable-voltage drives with regenera- 
tive es Circuit ocn in 757 

running c tion; coils normally ai 

Supply voltoge(constont) each oan and act as normal = 
celeration relay except when operator 

reduces armature voltage for braking. 


rheostat is shorted out to provide full strength during 

starting. When second accelerating contactor 2A closes, 

one of the field acceleration relay coils is shorted out. 

The other coil remains in the circuit and provides the 

normal protection of the single-coil relay described 

previously. 
On adjustable-voltage drives, regenerative braking is 

often used. In this case the motor is used as a generator, 

returning energy from the armature to the supply and 

thus exerting a braking force. To brake the motor, the 

armature voltage is lowered, and the counter-emf de- 

veloped in the armature exceeds the applied voltage and 

causes current flow through the armature in the reverse 

direction. For this application a field-acceleration relay 

having a series and shunt coil is used. The coils are con- 

nected as shown in (D). As long as armature current is 

in the normal running direction, the coils aid one another Fig. 3—Basic control circuit for field-deceleration relay, shown 

and function as a normal field-acceleration relay. in normal running condition. Relay coils are connected to op- 
When the armature voltage is decreased for braking pose each other. When field strength is rapidly increased to 

purposes, armature current flows in the opposite direc- decelerate motor, current through upper coil increases, open- 

tion; the magnetic fields of the coils buck each other and ing contact FD! end seducing feld strength to safe value to 


i : prevent arcing between commutator segments. In normal oper- 
the relay eontact opens, assuring a weak field during ation the relay armature flutters, alrernately inserting and cut- 


braking periods of the machine driven by the motor. ting out resistance until the new speed is reached. 
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Field-Deceleration Relay 
With shunt or compounc-wound motors having a speed 
range greater than 2 to 1, rapidly decelerating the motor 
by increasing the field current produces excessive counter 
voltages between adjacent segments of the armature com 
mutator. 


To avoid damaging arcing and flash-over between seg 
ments, a field deceleration relay is used and is connected 
as shown in the representative circuit in Fig. 3. 


This relay has a shunt coil which is connected across 
the line and is constantly energized, and a series coil 
which is connected in series with the armature. These coils 
are connected so that in normal operation the armature 
coil field opposes the shunt coil feld. This relay is 

designed so that the contact opens at a predetermined 

No-load relay f : value of armature current and drops out at a slighth 
contact lower value. In this manner the relay armature flutters 
alternately inserting and cutting out the field rheostat 


Fig. 4—Basic control circuit for no-load relay NL with . : 
) — until the new speed setting is safely reached. 


starting coil, shown in normal running condition. Magnetic 
fields of relay coils aid each other and keep no-load contact By proper selection of coils this relay can be used to 
NLI closed. Loss of load decreases armature current through limit the amount of regenerative braking. It can also be 
series coil and NLI opens, interrupting current through main- 


! used to prevent reverse-current flow. 
contactor coil M and disconnecting motor from line 


Fig. 5—(A) Plugging relay used to provide safe motor reversal. (B) 
Functional diagram showing relationship of two relay coils and 
magnetic circuit. (C) Basic control circuit using plugging relay, shown 
in FORWARD running condition. Function is described in text. 
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No-Load Relay 

On an application such as wire drawing where a broken 
wire travelling at high speed can severely injure the 
operator, it is imperative to instantly stop the drive upon 
loss of load. A no-load relay having a normally-open con- 
tact, and two coils connected into the circuit shown in 
Fig. 4 is used for this purpose. During normal operation 
the combined magnetic strength of the two coils holds 
the relay contact closed regardless of speed changes pro- 
duced by adjustment of the field rheostat. However, if 
the motor load is removed without a change in field 
strength, the armature current drops; the combined pull 
of the coils is not sufficient to hold the relay closed and 
the contacts open, instantly disconnecting the motor from 
the line. 


Plugging Relay 
In reversing type drives, abrupt reversals can cause 
excessive armature current and torques which may dam- 
age the motor and machine and injure personnel. Where 
it is required to plug the motor yet maintain safe arma- 


ture currents and torques, a plugging relay is employed 

The plugging relay, shown in Fig. 5 (A 
motors. A functional diagram of this relay 
(B). This relay has a single contact Pl and two coils 
mounted or a common magnetic frame having a spacer 
of nonmagnetic material in one leg. If current flows (1 
in both coils in the same direction, or (2) only in the 
upper or line coil PL, contact P1 closes. If current flows 
through armature-coil PA opposite to that in the line coil, 
contact P] opens. 

Application of this relay in a motor control circuit is 
shown in (C). When the motor is running in either 
FORWARD or REVERSE direction, current. through 
coils PL and PA is in the same direction, and relay con 
tact P] remains closed. When the motor selector switch 
is operated from FORWARD to OFF to REVERSE 
(or REVERSE to OFF to FORWARD 
armature-coil PA because of and 
opens contact P1. This prevents the application of reverse 


provides a 
is shown in 


, current through 


reverses counter emf 


voltage to the armature until it slows down to a safe 


speed; at that point current through line-coil PL closes 


Accelerating -contactor contacts 


1A 


Antiplugging 
relay coil 


/st occeleroting- 
contactor coil 


2nd accelerating— 
contactor coil 
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OFF contactor coil 


REVERSE FORWARD 


Accelerating resistors 


en 
c 


relay conta 


Forward-contoctor 
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Reverse-contoctor 
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Fig. 6—Basic control circuit using anti-plugging relay, 
shown in FORW ARD running condition. Contacts F1, F2, 
API, 1Al, 2Al, and F3 are closed. If selector switch is 
thrown from FORWARD to OFF to REVERSE, all closed 
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coil 


Reverse-contoctor 
holding contact 


RH 


contacts open. Reverse coil cannot then be energized until 
AP! closes, which does not occur until armature has safely 
slowed down to speed which produces a counter emf of 
about 10 per cent of line voltage. 





contact P] and voltage is applied in 
the proper control sequence to accel- 
erate the motor in the reverse direc- 
tion. 


Anti-Plugging Relay 

Where it is necessary to make it 
impossible for the operator to plug 
the motor, several types of relays 
and circuits are available; one solu- 
tion is use of a single-coil anti-plug- 
ging relay. 

The anti-plugging relay with a 
single coil and contact is connected 
into the motor control circuit as 
shown in Fig. 6. The coil is con- 
nected across the armature while the 
contact (closed when the relay is 
deenergized) is connected in scries 
with the directional contactor coils. 
The relay contact AP] opens when 
the armature voltage is over 30 per 
cent of line voltage and closes at 10 
per cent. With these operating 
characteristics it is impossible to re- 
verse polarity of the armature voltage 
until the motor has slowed to a safe 
speed. 


Fig. 7—Basic control circuit for current-sensitive phase reversal relay, shown in normal 


running condition. Circuit operation is described in text. 


Phase-Reversal Relays 


In three-phase a-c applications where an undesired 
motor reversal due to a change in line phase would be 
dangerous to operating personnel, current or voltage- 
sensitive phase-reversal relays are used for protection. 

Current sensitive relays have four electromagnets which 
induce eddy currents in a disk which is free to rotate. 
The electromagnet coils are connected in series with 
two phases of the protected motor, as shown in the 
diagram of Fig. 7. As long as the proper phase relation- 
ship is maintained, eddy currents produce a torque which 
forces the disc against a stop and holds a normally-closed 
contact PRI closed. If the phase of either line reverses, 


LARGER FORGINGS 


OVER THE YEARS Product Engineering has given consistent 
attention to forging as a production process for components 
of manufactured products. Recent developments in the 
Heavy Press Program (see note in August 1954 page 153) 
have greatly extended the field of practical application for 
large forgings, as does the article “Multiple-Die Forgings” 
on page 154 in this issue. 

Application of a one-piece forging to replace a built-up 
structure for aircraft wing spars was first noted five years 
ago in “Main Wing Beam Forged,” December 1950 page 
162, in a story reporting the installation of a new 18,000- 
ton press at Wyman Gordon. A few months later, May 
1951 page 200, another news story, “Experimental Air 
Force Forging Plant,” described the heavy press installa- 
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torque on the disk reverses and opens the contact, dis- 
connecting the motor from the line. 

Voltage sensitive phase-reversal relays have three coils 
which are connected across the three phases of the line. 
As long as the phase rotation is correct, these three phases 
develop torque on a metallic vane which holds the vane 
and relay contact closed. If the phase of any line reverses, 
torque reverses and opens the relay contact disconnecting 
the motor from the line. 

This relay also protects against starting the motor with 
one phase open. However, if a phase is lost while the 
motor is running, this relay does not remove the motor 
from the line. The two phase of the motor windings in- 
duce a voltage in the third windings which tends to hold 
the relay in. 


tion pictured on the cover of the current issue. “Big 
Forgings Ahead,” May 1951 page 120 included a brief re- 
view of developments at home and abroad based on presses 
of larger capacity. 

Several earlier articles have presented design data on 
aluminum forgings, including a two-part feature “Alu- 
minum Die Forging Design”, in August 1950 page 140 and 
September 1950 page 130. This series offered recommenda- 
tions for draft, location of parting line, die construction 
to avoid side thrust, radius of fillets and edges, limitations 
on rib and web thickness. 

Two recent articles of more general interest are “Select- 
ing Forging Alloys”, May 1953 page 202, and “Practical 
Forging Design”, 1954 Annual Handbook page D-16. 
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TECHNICAL NEWS 


Honeycomb 
Becomes a 


Frozen Asset 


Shaping honeycomb material always 
was a problem, because of the lack of a 
suitable means of holding the material 
rigid. This difficulty has been over- 
come by: (1) freezing the honeycomb 
in a tray of water, and (2) machining 
the resulting block of ice. Heretofore, 
it was difficult to maintain close toler- 
ances; now, tolerances of +0.005 in. 
are easily held. Other problems were 
flash, formed on unsupported cell 
edges, and chipped cell walls. These 
were the main causes of poor surfaces 
for adhesive bonding. Ice now 
ports the cell edges, resulting in clean 
cuts. 


sup- 


The new ice carving process was 
developed by U.S. Propellers, Inc., 
3270 East Foothill Blvd., Pasadena 8, 
Calif., and evolved from the company’s 
method of forming propeller and fan 
blades of laminated wood and forged 
aluminum slabs. One of their con- 
touring machines, the G-3, 
which was designed for propeller blade 
shaping, is now used for small honey- 
comb operation. However, a new ma- 
the G-4, has just been an- 
nounced, and will handle larger work 
pieces. 

How It Works. The G-3 uses a 
lathe action in duplicating the shape 
of a template can on revolving work 
pieces. Carbide tipped circular saws 
of from 6 to 15 in. in dia turning at 
about 12,000 surface ft per min, bite 
into the rotating ice-packed honey- 
comb. A lead screw, similar to that 
on a lathe, moves the cutting head 
along horizontally a distance equal to 
the width of the saw blade each time 
the work piece and pattern rotate one 
revolution. 


called 


chine, 


Because the G-3 limited to 
honeycomb core pieces up to 24 in. in 
dia and 14 ft long, the G-4 was de- 


was 


) ing wo 
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CLOSE-UP OF CUTTING HEAD ON G-3 shows cam follower against template 
and circular saw blade cutting ice enclosed honeycomb. Occasionally, the pressure 
of cam follower causes deflection in thin template; therefor, long, slender templates 
are made oversize for increased stiffness. Tolerances of machined honeycomb are 
held to + 0.005 in. on pieces 24 in. in diameter and 14 ft. long. 
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NEW MACHINE, THE G-4, was designed to permit the rotating of large flat pieces 
such as wing tops and missile fins. Two shaping heads, one on each side are used. 
Equal pressures by each prevent deflection of template. Honeycomb material in water 
is frozen at —20 F. Work room is kept at 30 F. A laminated wood set-up (above) 
is used at the start of each project to check tolerances. 
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JET AIR SCOOP is built up from several sections of carved honeycomb. Honeycomb 
material is needed to supply the necessary stiffness. Frozen in a solid block of ice, 


thin sections like these are easily formed. 


veloped. Its capacity is a work piece 
46 in. wide, 22 in. thick, and 12 ft 
long. 

New Machine. The lathe principle 
is not used by the G-4. The work 
piece and template are held stationary 
between the head and tail stocks, and 
the shaping heads, carrying cam fol 
lower and saw blade move up and 
down. The up-and-down motion of 
the cutting arm is done hydraulically. 
A hydraulic cylinder is mounted in 
each side of the carriage—one for 
each cutting head assembly. Weight 
of each cutting arm assembly is about 
350 Ib, so counterweights of 300 Ib are 
used on each side. Hydraulic cylinders 
lift the 50 Ib difference. One pump 
of 350 psi and 19 gpm, driven by a 3 
hp motor furnishes power to the verti- 
cal cylinders. Both cutting head as- 


Organic Waste Turned Into 
Profitable Power 


Using a new process developed by the 
Sterling Drug, Inc., it is now possible 
to “burn” organic wastes in water; 
the result is an inexpensive production 
of steam for in-plant use, and the 
virtual elimination of the pollution of 
streams caused by this waste. Sterling 
announced that Aktieselskapet Borre 
gaard, Norway’s largest paper and pulp 
manufacturer is building a plant to 
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semblies are synchronized by a ?4 in. 
pitch roller chain. The movement of 
cutting head and follower is done 
pneumatically. 

Freezing. Sections to be carved are 
mounted in wood or aluminum end 
frames for holding in the cutting ma- 
chine, and lowered into water trays. 
These are frozen in a refrigerator at 
—20F. Expansion of the ice does not 
distort honeycomb, as both ends of 
the cell are open. Freezing trays are 
made of cardboard or light wood, and 
are removed before machining, or 
left on the ice slab and cut away as 
the saw blade cuts the honeycomb. 

Rigidizing materials, other than ice 
(plaster, Epon 1001, and rosin) have 
been tried, but ice has been found to 
be far superior for production tech 
niques. 


produce steam using this process. 
Borregaard figures to cut its annual 
fuel (oil) bill by at least $1-million. 
How It Works. Like oil and coal, in 
dustrial organic waste is a fuel. How 
ever, the latter type is unconventional 
because it is dissolved or suspended 
in water. This fluid is continually fed 
into a 30 ft high pressure vessel or 
"reactor," along with 2200 psi com 
pressed air. Under this pressure, com 
bustion takes place, and the steam 
150 psi saturated) and hot gases ar 


piped out the top of the reactor, Part 
of this steam drives the turbine, which 
drives the 8-stage rotary air compres- 
sor, and the rest of the steam can be 
used for other purposes. The inor- 
ganic materials in the waste are con- 
tinually removed along with the excess 
water. Its recovery might have some 
economic value. 

Heat from an outside source is used 
only to start the process. After that, 
the heat produced during the combus 
tion takes over. In a paper mill, be 
tween 12 and 20 per cent of the steam 
made this way will keep the processing 
going, with the rest available for other 
uses. 

In the Norwegian plant, the process 
will produce 220,000 Ib of steam an 
hr at a cost of 40-50 cents for 1000 Ib. 
This compares with an estimated $1.00 
for 1000 Ib steam produced with oil 

Sterling expects the process to be 
the answer to problem of stream pollu 
tion caused by organic waste. Any 
waste product in a fluid form can be 
"burned," even sewage sludge, and 
garbage. 


Preferred Circuits 
Program at NBS 


A number of the electronic circuits 
used in Navy aeronautical equipment 
are being standardized at the National 
Bureau of Standards, Washington 25, 
D. C., in what is known as a Preferred 
Circuits Program. It is expected that 
the investigation will cut critical en- 
gineering man-hours, lead time, and 
accelerate production. In addition, it 
will give the military services a means 
for: simplifying maintenance training; 
designing simple throw-away units; 
improving operational reliability, and 
establishing design standard levels. 
However, such a circuit does not 
represent a single entity designed as 
a whole for its particular function. 
Instead, it is a composite of many in- 
dividual smaller circuits, many of 
which are known and used in different 
combinations. 

The initial study began in 1953, and 
consisted of 22 selected items of aero- 
nautical electronic equipment. The 
over-all circuits were divided into func 
tional subcircuits, then analyzed for 
circuit differences and design param 
eters. Much attention was given to 
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establishing a common terminology 
for the circuit components. Results 
showed that the over-all circuits of 22 
items were made up of 60 circuits, 
many of which could be standardized. 

The preferred circuit is usually 
chosen from one of the existing de- 
signs with variations allowed for com- 
ponent value changes. The circuit 
agreed upon will equal the perform- 
ance, but avoid the faults of the origi- 
nal version. No new 
created. 

Because of its success in this field, 
NBS is working with other industrial 
groups in the development of similar 
programs, 


circuits were 


Briefs 


Looking around for places to cut costs 
in the economy drive, heads of the 
Defense Department dropped the axe 
on the reserve machine tool program 
( Product Engineering, July 1955, page 
123) and cut $70-million still unobli- 
gated from the $100-million for fiscal 
1956, plus another $100-million which 
was to be used in 1957. This is quite 
a blow to the U.S. machine tool in- 
dustry which needed this financial as- 
sistance, 


Designers of the Nike guided missile 
are looking around for a substitute ma- 
terial for the container which holds 
the fuel for the first stage of the 
2-stage missile. A JATO unit, the de- 
vice drops off when the fuel is used 
up. Plans for the new container are 
for a separate explosive charge to dis- 
integrate it as it falls to earth, and one 
official said that a fiber glass material 
is being considered. 

A wireless th mostat broadcasting 
like a radio station soon will be operat- 
ing household heating systems. 
system includes 


The 
a conventional heat- 
ing thermostat which contains a tiny 
loop antenna and a crystal controlled 
radio transmitter. If there is a change 
in temperature, it will be transmitted 
to a receiver which controls the damp- 
ers, hot water, or steam. In one 
model the receiver is built into a con- 
ventional furnace damper motor. To 
cut size and weight, thermistors and 
transistors are used. Manufacturer is 
Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn. 


Army Gets Multi-Language Writing Machine 


Working from their Vari-type, a ma- 
chine capable of printing a number of 
different size and styles of type, the 
Ralph C. Coxhead Corp., of Newark, 
l. J., developed this typewriter-like 
machine for writing in over 50 differ- 
ent languages, although the language 
may be totally strange to the person 
doing the typing. The project was for 
the Army Quartermaster Corp, and 
the Office of the Chief of Psychologi- 
cal Warfare. 

With the original Vari-typer, the 
type font consists of three rows of 30 
characters each, totaling 90 characters. 
[hese type fonts are changed easily 
by inserting them into what is called 
the operating anvil. Such an arrange- 
ment permitted its adaptation to the 
multi-language typewriter by merely 
substituting the letters for the differ- 
ent languages to the type fonts pres- 
ently used. there is a 
problem with the Hebrew, Arabic, and 
Indo-Chinese languages using Sanskrit, 
or a language as Burmest with 
over 700 characters, in comparison to 
the 26 letters in the English alphabet. 

Design Problem. All languages do 
not have letters of equal width; conse- 


However, 


such 


quently, it was necessary to design a 
“language coder,” or 
device for each 


trols the carriage 


special spacing 
language. This con- 


motion so that in 


operation, no letter will be partially 
superimposed on the preceding letter, 
nor will it leave an abnormally large 
space between it and the preceding. 
In the illustration, the operator is 


shown inserting the language coder. 
It Works. On the keyboard 
numbered tabs from 1 to 30 


How 
shown, 
are placed over the lettered keys. The 
message is written by a linguist in the 
desired language. He then substitutes 
appropriate numbers for the charac 
ters. If the language being typed has 
more than 30 characters, and the 39th 
character, for example, must be typed, 
the linguist will write the number 9 
with a circle around it, which indicates 
to the typist that he should depress a 
special key before he presses number 
9, This special key will move the type 
font vertically so that the second row 
of characters move to a typical level. 
As was the type 
font will hold 90 characters. If more 
are needed for one language, it is pos 
sible to insert a type font with 90 ad 
ditional characters on the opposite sid« 
(facing the operator, in the 
the anvil must be 


mentioned earlier, 


of the anvil 
illustration) 
turned manually to implement this 


and 


For those 
there is a re 


second set of characters. 
languages 
verse carriage model which types from 


right to left. 


requiring it, 


Language 


ACA "T LUE J KAAR 


BHAT 


AKER, 


T AARE R) 
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END VIEW OF THE TANK which will accomodate huge aluminum plates for the detection of sub-surface flaws. The testing 
sound ranges from 2-4 to 25 megacycles and will not travel in air; therefore, water is used as the coupling medium. 


Ultrasonic Testing on A Large Scale 


One of the world’s largest automatic 
immersion type ultrasonic testing de- 
vices for below-surface flaws, this in- 
stallation at Kaiser Aluminum Corp.’s 
Trentwood, Washington rolling mill 
will scan in a variety of transverse and 
longitudinal patterns 100 per cent of 
an aluminum slab up to 48 ft long, 10 
ft wide and 20 in. thick. The tester, 
designed by Electrocircuits, Inc., Pasa- 
dena, Calif., also marks on the plate 
the location of flaws within the metal. 

The electronic search crystal sends a 
pulsed wave train which hits the target 
and returns. The operation of the 
equipment is the interpretation of the 
time elapsed between sending the 
pulsed wave train and the amplitude 
of the return signal. The crystal 
travels over the plate at a rate of 18 
in. per sec, and the sound used ranges 
from 24 to 25 megacycles. It will not 
travel in air; therefore, water is used 
as a coupling medium. 

There are two separate interpreta- 
tions. One appears on the A-scan, 
which shows radar type pips that are 
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THE CONTROL AND INSPECTION STATION with the two screens which show 
the size of any defects in the plate. In the background is the carriage which travels 
in a longitudinal direction, holding the manipulator which holds the search crystal. 
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actual pictures of the echoes, and b; 
calibration gives the size and depth of 
the defect. A defect & in. in dia, can 
be detected. 

The other screen is the B-scan, 
which is a scope similar to a television 
tube and actually shows a cross section 
of any defect’s shape. If a flaw is de- 
tected, an alarm sounds, and the loca- 
tion of the defect is automatically 
marked on the surface of the plate. 
By shifting to manual controls, the 
operator can measure the exact size 
and shape of the flaw. 

The manipulator, on which the 
search crystal is mounted, a servo type 
mechanism always keeps the crystal 
at a predetermined position or angle 
relative to the plate surface regardless 
of warpage or bows. The crystals can 
be rotated through 360 degrees. 


Computers for 
Management Problems 


The president of Burroughs Corp., 
John S. Coleman, told the Joint Com- 
puter Conference last month, that the 
use of the electronic computer in 
solving management problems is much 
more significant that its use in proces- 
sing data. “Considered merely as a 
data-processing tool, the computer is 
only one more cost-cutting device— 
and not yet completely proved. There 
is quite a different approach in which, 
although computers would serve as a 
data-processing tool, the key objective 
would be improvement in manage- 
ment controls rather than the auto- 
mation of clerical operations.” 

Mr. Coleman said, “An electronic 
computer for handling management 
control functions would store records 
of sales forecasts, sales orders, produc- 
tion capabilities, and inventories, and 
convert this information to shipping 
orders. Success of such an approach 
will require not only the electronic 
computer and extensive research on 
the computing program, but in addi 
tion, an effective system of rapid com- 
munication between sales and order 
points, production facilities, and the 
computer. 

“The first prospect for computers 
along. these lines would be in large 
scale manufacturing where alternative 
product models, share the use of man- 
power, raw materials, and equipment. 


Nuclear Submarine Sets Record. — 


Admiral H. G. Rickover, U.S. Navy 
Asst. Ch. of the Bureau of Ships for 
Nuclear Propulsion, just revealed that 
the Nautilus (first nuclear powered 
submarine) traveled completely sub- 
merged from New London, Conn., to 
San Juan, Puerto Rico, a distance of 
1300 miles, in 84 hr. Average speed 
was 16 knots. ‘This distance is ten 
times greater than any submarine has 
traveled submerged, and was the fast- 
est New London-San Juan passage 
made by any submarine, surfaced or 
submerged. 

Admiral Rickover, who has been 
called the father of the atomic sub- 
marine, also predicted that by the 
early 1960’s all major naval vessels 
authorized for construction will be 
propelled by nuclear power. “Such a 
task force,” he said, “will be capable of 
remaining at sea indefinitely without 
refueling.” 

Since authorization of the Nautilus 
and the Seawolf, Congress has ap- 
proved construction of six more nu- 


clear powered submarines. One wil 
be faster than the Nautilus, and 
another, powered by two reactors, will 
be the Navy’s largest submarine. 

Five new types of nuclear power 
plants are being designed for ship ap 
plication, and the Atomic Energy 
Commission is developing for th« 
Navy, nuclear power plants ranging 
in output from 3000 to 40,000 shaft 
horsepower. 

Admiral Rickover said that progress 
in this field has been aided by: the 
development of new uranium alloys 
for use in reactor cores; greater under 
standing of reactor physics, heat trans 
fer, and of the effects of radiation on 
materials; and the development o 
improved components such as valves, 
pumps, heat exchangers and instru 
ments. 

The land based prototype nuclear 
engine of the Nautilus has been oper- 
ated almost continually for 24 years 
and is now being refueled for the first 
time. 


Patent Office on Six-Day Work Week 


To help cut down the huge backlog 
of pending patent applications, the 
Patent Office has moved into a six-day 
week schedule. Also, the Office has 
hired more examiners, with appropria- 
tions permitting a total of 300 new ex- 
aminers. This is an increase of almost 
50 per cent over the total number of 
examiners employed last June. But 
right now, over 300 examiners are 
working on Saturdays to help cut the 
backlog. Actually, the overtime work 
saves the office money. It costs an 
average of $55 for a Saturday disposal 
of a patent application by a trained 
examiner, compared to $120 for a 
regular-time disposal by a first-year 
examiner. 

This stepped-up operation can be 
attributed to the increase in money 
allowed by Congress for Patent Office 
operation for the current fiscal year. 
The Office received $14-million for the 
current year as compared with $11.5- 
million in fiscal 1955. The appropria- 
tions committee offered more money, 
because of the many complaints from 


Product Engineering — December, 1955 


industry about the slow operation in 
the Office. However, Patent Office 
officials said that $14-million was the 
maximum amount that could be used 
this year. 

Some patent attorneys expect the 
administration to ask for $16-million 
for fiscal 1957, with another $1-1.5 
million for 1958. The extra money 
will be used to hire and train new ex 
aminers, the hope being to cut down 
the average time needed for processing 
a patent to 18 to 24 months—about 
half the present time. 

There is further good news for com- 
panies which have had patents under 
consideration for a long time. Norm- 
ally, applications are processed in a 
strict numerical order, except for some 
limited categories that receive special 
handling. The definition of patents 
requiring such special handling has 
been broadened so that every patent 
that has already been acted on two or 
more times by an examiner is to get 
expedited treatment in future Patent 
Office handling. 
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THE NEWS IN PICTURES 


ONE OF THE EXPERIMENTAL 
MACHINES in the new Sales De- 
velopment & Technical Service Lab., 
of duPont’s Film Department. This 
machine was built to explore methods 
of making bags from their newest 
polyester film, Mylar. A laminator will 
combine cellophane and aluminum 
foil for packaging applications. An ef- 
fective corrosion resistant material, 
Mylar is being laminated to wood, and 
to steel for industrial use. As a substi- 
tute for stainless steel drums, duPont 
is considering the lamination of Mylar 
to conventional steel drums. Only 
drawback so far is the relatively low 
critical temperature (200-300 F) of 
Mylar, and the special treatment 
needed on the steel to prevent burrs 
from puncturing the film. 


EVERY WHEEL IS A DRIVING 
UNIT in this cross-country freighter 
built by R. G. LeTourneau, Inc., of 
Longview, Texas. An electric motor is 
placed in each wheel, with power 
supplied by two generators driven by 
í00 hp diesel engines. Gasoline en- 
gines are used in some models. Used 
for carrying heavy loads under off. 
road conditions and over relatively 
rough terrain, a similar unit is being 
operated by a private freight line to 
service the military installations of the 
Distant Early Warning (DEW) line 
in the far north. According to Le- 
Tourneau, it is impossible to get stuck 
in mud, snow or sand. If any wheel 
loses traction and starts to spin, 
power is automatically shifted to 
wheels taking hold. A special steering 
device makes last car follow in the 
tracks of the first. Top speed of train 
with five loaded cars is 20 mph, and 
grades better than 20 per cent can be 
negotiated. 
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A VERSATILE MACHINE, THEI 
TRACKMOBILE is used as a con- 
ventional tow truck ome minute, and 
for pulling railroad cars the next. It 
weighs only 9,000 lb, and can move 
a million pound load. Used on rail- 
road tracks, the machine can couple 
itself to the railroad car without the 
operator leaving the cab. Then, a 
hydraulic jack on the Trackmobile 
lifts the freight car slightly, to take 
on part of the car weight. This per 
mits the mathine to develop as much 
as 12,800 Ib of draw-bar pull. Power 
is by a 100 BHP industrial V-8 en 
gine. Transmission is truck type with 
4 speeds forward, and one reverse 
Rail drive is through drive gearcase 
to driving axle and by side rods to 
driven axle. Road drive is through 
drive gearcase to truck type driving 
axle. It is automatically disengaged in 
retracted position. Conversion from 
road to rail wheels takes 90 sec. Spe 
cial crossing points on the track are 
not necessary. When astride the track, 
the Trackmobile, through hydraulic 
control, is lowered onto the track and 
the wheels are then fully retracted. 
Manufacturers are the Whiting Corp. 
157th & LaThrop Ave., Harvey, Ill 


AN UNUSUAL SAFEGUARD of the 
35,000 ton press at the Aluminum 
Company of America’s plant in Cleve- 
land, Ohio, is this device using 
closed circuit television. The tele- 
vision camera is located in the press 
foundation and, on a screen at the 
operating level, informs the operator 
when there is eccentric loading. This 
deflection is measured by the stretch- 
ing of the tie rods of the press, and 
is reflected in four hydraulic cylinders 
at each corner of the press. As shown 
in the illustration, when the press is 
centrally loaded, a beam of light is 
focused in the center of the diamond- 
shaped gage which is viewed by the 
camera. If off-center loading occurs, 
the beam moves from the center to- 
ward a border of the diamond, show- 
ing the location of the load center. 
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Economic Short Run Automation 


CLOSE-UP OF MELPAR’S MINI-MECH with a wafer, at right, mounted with six 
components. Conveyor chain carries wafers to working area. Six racks with com- 
ponents are mounted in V-arrangement as shown. Six more may be added to that 
side, and twelve to opposite side, making a total of 24 feeder racks for different 
components. Part of control panel is shown at bottom. 


a d 
TWO STACKED WAFERS, with a third being added; maximum number is four. 
To simplify attachment, conventional socket type connector was given up in favor 


of the type shown. Future machines will automatically stack the wafers: present 
stage of project development requires hand assembly. 
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Under a Bureau of Ships contract, 
Melpar, Inc., of Falls Church, Va., is 
developing prototype machines for 
automatic or semiautomatic assembly 
of electronic subassemblies. Unlike 
the National Bureau of Standards’ 
Project Tinkertoy and ACF Industries’ 
modification of it which only can be 
used to advantage in large scale pro- 
duction, Melpar’s machine is designed 
for economical use on jobs where as 
few as ten electronic subassemblies are 
needed. The key to this operation is 
a punched card programming system 
which permits a fast changeover from 
one job to the next. 

Operation. The illustration shows 
the complete Mini-Mech machine, 
minus the programmer. Wafers with 
printed circuits and discrete punched 
holes are fed along on a conveyor 
chain to the holder (wafer is shown in 
position). The programmer then takes 
over, actuating a release mechanism 
which drops a component from the 
magazine rack into a V-slot runway. 
Small jets of air shoot it along to the 
insertion head which bends the wire 
leads, and inserts them into the pre- 
scribed holes on the wafer. A heated 
forming head below the wafer, crimps 
the wire leads at the same time solder- 
ing them to the etched circuit. A 
servo control repositions the wafer in 
the holding head, another component 
is carried over, and soldered. This 
process is repeated until seven (maxi- 
mum) components are attached to the 
wafer. Then the wafer is discharged, 
and another drops into place. 

With the V-type arrangement of 
the component magazines, 24 differ- 
ent components may be used. The 
wafers used measure 1.6 x 2.1 in., and 
the insertion holes in the wafer are 
(0.9 in.) apart for all components. The 
rcason for this is that there is only one 
forming head. However, there are 14 
different positions for these compo- 
nents on the wafer, which permits a 
variety of arrangements. 

The wafers are stacked as shown at 
right. Maximum stacking height is 
four wafers. Each programming card 
can handle up to four wafers. 

Future Plans. With only one ma- 
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chine finished, the different wafers 
must be stacked in sequence to cor- 
respond with the program. Also, the 
stacked wafers are assembled by hand. 
Future machines will have four feed- 
ing slots for the different wafers, which 
will eliminate sequence stacking, and 
the four wafers will be assembled to- 
gether automatically. The stack will 
then be passed to a quality control 
tester. 

Economics. Th initial cost of 
one machine is estimated at $25,000. 
However, the saving in labor cost is 
substantial, and has been figured at 
$274.76 per day. At this rate, the sav- 
ing will liquidate the additional cost of 
the automatic equipment in 123 days, 
which is regarded as the “break-even” 
point if the machine operates eight 
hours a day. 

With the mechanized method, the 
down-time for changing from one end 
product to another (component parts, 
wafers, and programming card) is five 
minutes for runs as low as 25 assem- 
blies. Also, standardization of all 
parts and easily interchangeable pro- 
gram cards are important factors in 
getting short run production. The 
Mini-Mech assembles and solders com- 
ponents to the printed board at the 
rate of 24 per minute. 


Electric Motor 


Ball Bearing Conference 


Over 200 electric motor manufacturers 
attended a two-day Ball Bearing Con- 
ference in Hartford last month, and 
presented their major problems to their 
hosts, the New Departure Div., of 
General Motors. In setting up the 
Conference, New Departure had asked 
various electric motor manufacturers 
to submit questions which ND engi- 
neers would answer. A similar con- 
ference was arranged earlier this year 
for the machine tool industry and 
Product Engineering carried an article 
in the April issue, page 195, 
“Answers to 17 Ball Bearing Prob 
lems”) based on this conference. 
There were four panel discussions: 
(1) Effect of Ball Bearing Characteris- 
tics on Electric Motor Performance: 
(2) Factors Which Influence Ball Bear- 
ing Performance in Electric Motors; 
(3) Ball Bearing Problems Relating to 
Specific Electric Motor Applications; 


(4) New Departure Engineering Ac 
tivities Relating to the Anticipated 
Ball Bearing Rcquirements of the Elec- 
tric Motor Industry. In addition to 
the questions submitted earlier, many 
more were raised during the discus- 
sion. 

The major problems of the electric 
motor manufacturers were: how to re- 
duce noise level of the bearings; in- 
crease bearing life; how to determine 
the bearing material and type of lubri- 
cant for high temperature operation; 


and the determination fits for the 
bearing housing, the shaft, and bear- 
ing itself. 

In announcing research now under- 
way to improve bearings New De 
parture engineers said that vacuum 
melting of standard steel bearing ma 
terials have life. It was 
shown that vacuum melting results in 
a cleaner bearing metal with fewer 
inclusions. Also, vacuum melted tool 
steels are being tested. These, too, 
have shown increased life. 


increased 


40-Foot Cruiser Has Welded Aluminum Hull 


This 40 ft. welded aluminum cruiser 
is moving through the water at better 
than 30 knots, and is one of the first 
applications of aluminum for relatively 
large-size welded boat hulls. Fabri- 
cated by the Brauer Engineering Co. 
of Corpus Christi, Texas, the boat has 
been used in salt water for more than 
six months. 

An aluminum alloy with a high 
magnesium content was used (type 
5083, Kaiser Aluminum & Chemical 
Corp.). Hull plates of 3 in. type 5085 
plate were used as safety factors over 
‘s in. plate normally considered ade- 
quate. The keelson, framing and en- 
gine stringers were built up from 2 in. 
plate of the same alloy. All welding 
was done with in. dia. aluminum 
alloy 5056 filler wire using the con- 
ventional inert-gas metal-arc process. 
Extra strength was gained where the 
hull plates joined the bottom plates 
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building a triangular, tubular section 
at the weld. 

The superstructure and above-water 
skin of the hull were first spray-painted 
with an etching wash primer, and then 
covered with a vinyl-base aluminum 
paint. The bottom was coated with a 
lacquer-type paint which flaked off 
after a short period of service. This 
was scraped to the bare metal and an 
asphalt-base paint used. 
After four months of continuous use, 
the hull and superstructure is in good 
condition and repainting is not being 
considered for another six months. 

The completed cruiser weighs 9,500 
Ib. without engines. Two pancake-type 
200 hp, 2,000 rpm diesel engines give 
a cruising speed of 30 mph, and a top 
speed of 34 mph. This is 12 mph 
faster than with a similar size steel 
hull (weighing twice as much) with 


aluminum 


the same power and fuel consumption. 





TECHNICAL NEWS 


COMING EVENTS 


DEC. 10-17 


Nuclear Congress & Atomic Expo- 
sition, Cleveland, Ohio. Under the 
leadership of the Engineers Joint 
Council and eight other organizations, 
there will be about 300 papers cover- 
ing practically every phase of nuclear 
development, such as: Reactor tech- 
nology; safety and site selection of re- 
actors; heat transfer; metallurgy and 
alloys; radiation damage to structural 
materials; radioisotopes and tracer 
techniques; instrumentation for re- 
actors; corrosion; legal and insurance 
problems; educational requirements; 
economics; waste separation and dis- 
posal; and others. 


DEC. 29-30 


Low Temperature Physics and 
Chemistry Conference, Louisiana 
State Univ., Baton Rouge, La. Spon- 
sored by the National Science Founda- 
tion and Louisiana State University. 
Subjects to be discussed: superconduc- 
tivity; electronic and thermal proper- 
ties of metals at low temperatures; 
ionic and nuclear paramagnetism and 
magnetic cooling; and others. 


JAN. 9-10, 1956 

Reliability and Quality Control, 
Second National Symposium, Hotel 
Statler, Washington, D. C. Sponsored 
by the Institute of Radio Engineers 
and the American Society for Quality 
Control. A few subjects: Quality Con- 
trol & Automation, Reliability of 
Complex Commercial Equipment; Re- 
liability of Weapons Systems; The 
Control Chart Applied to Field Fail- 
ure Data; An Approach to the Study 
of System Reliability; High Reliabilitv 
vs Cost of Equipment & Parts; Ad- 
vances in Tube Reliability; Controlling 
Relay Characteristics; and others. 


JAN. 18-20 


Society of Plastics Engineers, 12th 
Annual Conference, Hotel Statler, 
Cleveland, Ohio. Subjects to be cov- 
ered in the meetings: Injection mold- 
ing technique and machinery; extru- 
sion technique; calendering and 
casting; reinforcement by fibers, cloth, 
elastomers; foams; physical properties; 
research; tooling and molds; automo- 
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tive and aircraft applications; and de- 
fense applications. For information 
contact: S. A. McElroy, Hercules 
Powder Co., 865 Union Commerce 
Bldg., Cleveland, Ohio. 


JAN. 23-26 


7th Plant Maintenance & Engineer- 
ing Conference and Show, Conven- 
tion Hall, Philadelphia, Pa. A variety 
of sessions and roundtable discussions 
will include: Maintenance controls; 
planning and scheduling as designed 
for effective cost control; inspection 
procedures to contro] quality; lubrica- 
tion practices; and maintenance of 
machine tools. 


JAN. 30-FEB. 3 


1956 Winter General Meeting of 
the American Institute of Electrical 
Engineers, Statler Hotel, New York, 
N. Y. There will be 380 papers pre- 
sented in 95 sessions and symposiums. 
Subjects of the sessions are, electrical 
developments in the: chemical indus- 
try; mining and metals; petroleum, 
communications; land transportations; 
and the textile industry. 


FEB. 1-2 


Midwest Welding Conference, 
Armour Research Foundation of Illi- 
nois Institute of Technology, Tech- 
nology Center, Chicago 16, Ill. The 
use of welding in two areas will be 
considered—nuclear reactors and rock- 
etry. Twelve talks by researchers and 
users of welding processes are sched. 
uled. 


FEB. 7-9 


llth Annual SPI Reinforced Plas- 
tics Div. Conference, Hotel Chalfonte- 
Haddon Hall, Atlantic City, N. J. 
Subject of symposium to be Fatigue 
and Creep-Rupture of Reinforced 
Plastics. The symposium will bring to- 
gether speakers with the latest infor- 
mation and pointing up areas needing 
further investigation. The lack of 
knowledge of long-time loading effects 
on plastics containing strong fibrous 
reinforcements such as glass, has be- 
come evident with the increasing ap- 
plication of these materials to aircraft 
parts, building construction, pipes and 


tanks. Authors who wish to submit 
papers should send abstracts to: C. R. 
Stock, American Cyanamid Co., Stam- 
ford, Conn. 


MARCH 8-9 


14th Annual SPI Canadian Confer- 
ence, Sheraton-Brock Hotel, Niagara 
Falls, Ontario, Canada. 


MARCH 12-16 


i2th Annual Corrosion Conference 
of the National Society of Corrosion 
Engineers, Hotel Statler, New York, 
N. Y. There will be a variety of dis- 
cussions on: corrosion principles; 
chemical inhibitors; steel metallurgy; 
power and communications; high tem- 
perature corrosion; plastics; protective 
coatings; and instrumentation. 


MARCH 14-16 


Conference, Aviation Div., of the 
American Society of Mechanical Engi- 
neers, Hotel Statler, Los Angeles, 
Calif. 


MARCH 26-27 


Instruments and Regulators Div., of 
the ASME, Conference. Princeton 
Univ., Princeton, N. J. 


APRIL 10-12 

12th Annual Meeting of the Metal 
Powder Association and the 1956 
Metal Powder Show, Hotel Cleveland, 
Cleveland, Ohio. The meeting will 
cover structural parts, bearings, filters, 
friction materials, cores, and others. 


APRIL 11-13 

The 7th Region Technical Confer- 
ence, of the Institute of Radio Engi- 
neers, Hotel Utah, Salt Lake City, 
Utah. A program of technical papers 
and field trips is planned. Papers 
should be forwarded to: Mr. Larry S. 
Cole, Utah State Agricultural College, 
School of Engineering & Technology, 
Logan, Utah. 


MAY 14-17 

First Design Engineering Show, 
Convention Hall, Philadelphia, Pa. 
The first show of its kind, it will be 
devoted to, and will have on exhibit, 
all types of original equipment which 
go into the manufacture of a finished 
product. 
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A MESSAGE TO AMERICAN 


INDUSTRY * ONE OF A SERIES 


Automation Creates Jobs 
For Workers With Skills 


There is new and reassuring information for those 
who fear that “automation” — the control of machines 
by machines — will mean fewer job opportunities. It 
comes from a special survey of 1,574 companies in 
metalworking industries recently completed by 
AMERICAN MAcHINIst, a McGraw-Hill publication. 
More than one-fifth of the companies reported that 
they already have automatic loading, transfer or as- 
sembly machinery in operation. In these companies as 
a whole there has been a net increase in total employ- 
ment since this machinery was installed. 

According to the AMERICAN MACHINIST survey, of 


these companies with actual experience in automation 


26% reported increases in employment 
averaging 21% 
51% reported no change in total employment 


23% reported decreases in employment 


averaging 16% 


More Jobs for the Skilled 


Of greater significance, however, is the re- 
sponse by 40% of these companies that they 
required more skilled maintenance men and by 
21% of the companies that they had increased 
their engineering staffs. This indicates that auto- 
mation is strengthening a trend already evident in 
the United States, a trend of expanding opportunity 
for those with industrial and professional skills and. 
relatively, of contracting opportunity for the unskilled. 

The following chart shows how strong this trend 
has been over the past 25 years and how strong it may 
be expected to be over the next 15 years. 

There has been a sharp decline in the percentage of 
unskilled workers in the nation’s labor force and a 
corresponding increase in the percentage of those 


with varying degrees of skill. 


Increasing 
occupations 


led workers 


Percent of labor force 


Decreasing 
occupations 


1930 1970 


It is possible, of course, to cite cases of individuals 
and groups that do not conform to the charted trends. 
Farmers, for example, are becoming at the same time 
more skilled and less numerous. But this does not up- 
set the broad proposition that opportunities are in- 


creasing for those who have skills. 


a Á_——————— 
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Power and Production 


Much of the basic explanation for the rela- 
tive expansion of opportunities for those with 
industrial and professional skills lies in the in- 
creasing use of power-driven machinery. This 
has made possible a vastly greater increase in manu- 
facturing production than in the manhours of human 
labor devoted to it. The following chart shows the 
relative increases in electrical energy and manhours 
of labor used in manufacturing since 1930 and the 


rise in industrial production. 


1930 1955 1970 index 
1930 = 100 


Electrica! energy 
(billion kwh) 52 212 400 


Industrial production 
(1947.49=100) 49 135 203 


Production manhours 
(billions) t61 27 28.4 


1930 1955 1970 
* Excludes power used in aluminum and magnesium 
reduction, both very heavy power users. 


Power-driven machines have reduced the amount 
of human energy required for physical labor, but they 
have increased the need for skillful handling and 
maintenance. As the AMERICAN MACHINIST survey 
demonstrates, the same is true of automatically con- 
trolled machinery. 


Higher Wages, More Leisure 


The rising average wage of American indus- 
trial workers and the decline in hours per week 
that they must work reflect directly the extent 
to which the increase in industrial production 
has outstripped the manhours devoted to it. 
The final chart shows the increase in weekly wages 
(in dollars of constant purchasing power) and the 
decrease in the average workweek in manufacturing 
since 1930. It also shows the changes that may come 
in the next 15 years if present trends continue. 
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More pay, 
for less work 
for manufacturing workers 


1930 1955 1970 


There are some who would slow what an 
earlier editorial in this series characterized as 
“the continuing process of taking dull and la- 
borious work off the backs and minds of men 
and transferring it to machines operating in 
large batteries under automatic control.” In 
doing so, they might make the world safer for 
those with no skill. The far more constructive 
course is to welcome the expanding opportuni- 
ties now being provided and be sure that the 
nation’s young people, who are now starting 
another school year, are prepared to take ad- 
vantage of them. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers. 
groups or individuals to quote or reprint all or 
parts of the text. 


Aena tet Lotte eru. — 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Design of Toothed 
Mechanical Components 


L. N. CANICK, SERVOMECHANISMS, INC. 


oorHED COMPONENTS such as clutches and detents are 
designed to transmit a given torque. The basic relationship 
is T = Rf, where f is the tangential force acting at an 
effective radius R and T is torque. In turn, force f is pro- 
duced indirectly as a result of an axial engaging force, F. 
This is illustrated in Fig. 1(A) for a toothed clutch and in 


(B) for a detent. 
Equating the horizontal and vertical forces in Fig. 1(A) 


(A) Toothed 
clutch 


Driving 
torque 


(B) Detent 


to zero F l- uN cos 0 V sin 6 = 0 

N cos 6 + N sin 0 T/R =0 
where & is the coefficient of friction 
Eliminating N, 


cos 6 — u &un 6 


sin @ u cos 8 


In the design of these elements the effective radius is 


N b N— 
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No. of teeth 





24-hour service on 
SINTERED ALNICO MAGNETS 


.. from stock " 


Indiana Sintered Permanent Magnets are 
available for your development work in 
dozens of standard sizes and shapes. 

Fast, 24-hour shipment on Sintered Alnico 
II Magnets can be made from stock. Sintered 
permanent magnets are also available, on 
special order, in Alnico grades IV, V, and VI. 

For a complete assortment of sizes and 
shapes to choose from, write for 12-page 


INDIANA 
PERMANENT 
MAGNETS 


Residual induction (minimum) Br Gausses 6900 


Sintered Catalog No. 12-C12. Or, if you're not 
sure what type of magnet or grade of mate- 
rial to use, consult Indiana’s engineers for 
their recommendations, without obligation, 
of course. Their 47 years of experience in 
designing magnets for some 40,000 designs 
is your assurance that the most efficient and 
economical magnet is chosen for your 


product. 


Sintered Alnico 


ALNICO ALNICO 
PROPERTIES ie IV V 


600 


3000 


ALNICO 


5200 | 10500 


ALNICO 
Vl 


260 260 
Mard- | Hard- 


THE INDIANA STEEL PRODUCTS COMPANY T « eres 
VALPARAISO, INDIANA 
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PRODUCT ENGINEERING - 


usually set by size considerations, and the required torque 
then will result from the values assigned to the engaging 
force, tooth angle, and coefficient of friction. The nomo- 
gram shown below solves the equation 


cos 6 — u sin 6 
sin @ — pu cos 6 


l'hus, it is a convenient means for considering the effect of 
variation in @ and x. For a given friction coefficient there 
is a tooth angle below which K becomes infinite. This 
means that the clutch or detent is self-locking and will 
transmit torque limited only by its structural strength. 


40 


REFERENCE BOOK SHEET 


EXAMPLE—find the tooth angle and best K for a self 
locking clutch, taking the coefficient of friction as 0.4 
minimum. Line I gives a tooth angle of slightly less than 
22 deg for the self-locking condition under high friction 
coefficient conditions. Thus, the tooth angle must be 
larger than 22 deg if no disengaging force is to be used; 
30 deg is chosen so that a standard cutter can be used 
The minimum K to be expected, under low friction condi 
tions, & — 0.2, is given by Line II as slightly less than 3 
Line III shows the K for a flat-faced friction clutch. Thus, 
for equal effective radii and engaging forces, the toothed 
clutch will transmit 3/0.2 or 15 times the torque of th« 
flat-faced clutch. 


Tooth angle, 


Line ll 


cos O-y sin O 


sin 6-4 ccs 6 


\ Coefficient of friction, y 
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Equipment designers of 


Muskogee Iron Works report: 


J-M Uneepac automatic 
ring packing installed in 
Polished Rod Lubricator- 
Stuffing Box manufactured 
by Muskogee Iron Works, 
Inc., Muskogee, Okla. 


“Greatly increased packing life... 
Uneepac guards against pressure damage’ 


For THEIR NEW LUBRICATOR-STUFFING BOXES, 
design engineers of Muskogee Iron Works needed a 
packing with long service life as well as foolproof 
operation. Uneepac, the Johns-Manville automatic ring 
packing, fully met both of these requirements and 
contributed to the success and acceptance which the 
equipment has encountered. 

In this application, Uneepac protects itself against 
damage by excessive gland pressure. The lips of each 
ring are guarded by the projecting portion of the 
Uneepac Center section. As a result, far greater service 
life and reliability is obtainable in this application 
than with other types of packings. 


"ES 


DUCTA 


4 


Uneepac offers many other important advantages for 
use in pump rods and plungers, compressors and 
similar equipment. Seals effectively in a minimum of 
space. Operates with minimum friction. Has excellent 
pressure sensitivity. Uneepac provides trouble-free 
operation because each ring positions itself diametri- 
cally as well as vertically. Header or follower rings are 
not always required because each Uneepac ring is a 
complete, self-protected unit. 

To learn how Uneepac may aid your new equipment 
design, too, write for booklet PK-58A. Just address 
Johns-Manville, Box 60, New York 16, N. Y. In 
Canada, 199 Bay St., Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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Theoretical Capacity 
Of Gear Pumps and Motors 


A. E. MAINE, De HAVILLAND AIRCRAFT OF CANADA, LTD. 


THIs NOMOGRAM is based on the equation EXAMPLE—At what speed must a gear pump operate to deliver 50 


B 


gal/min assuming 2 in. pitch dia gears, 14 in. tooth width, and each 
F = 0.0036 D?Sw/ P gear has 10 teeth. 
flow, epm ! Line I connects the pitch dia and number of teeth. From the point 
pitch dia of gear, in. representing 50 gal/min, Line II is drawn through the intersection of 
s, di tenth. in Line I and the reference line. Since Range 1 was used to establish the 
gear tooth factor | left end of Line II, the required speed is read at 4350 rpm. 


where F 


S 


wound 


P 
05 1.0 15 20 2.5 3.0 3.5 


Pitch diameter, D, in. 


c 
= 
x 
€ 
o 
o 
o 
£ 
~ 
£ 
E 
~ 
o 
o 
x 
2 
u 


Speed, S, Ronge 2 


Number of |teeth 
14 13 12 Hn IO 9 8 7 


——— 95 
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NEW COMPONENTS 


at 


L nd 


ou 
P 


T 


CANNNS 


APPLICATION OF AXIAL FORCE to a pair of nesting springs (A) results in a wedging action on their tapered surfaces. 


B) Application of a single pair of rings to fixing a hub on a shaft. 


C) Cutting the keyway slot in a 2 in. shaft reduces the 


section modulus from 0.785 in.* to 0.332 in.* The rings effect a hermetic seal with adjoining members or surfaces. 


Hub Mounting Without Keys, Set Screws or Pins 


Two spring steel rings which nest 
one inside the other on their tapered 
surfaces, provide a simple and effective 
method for fixing hubs to shafts. 
When axial pressure is applied a 
wedging action takes place which 
increases the outside diameter and 
decreases the inside diameter. 

Simplest method of installation em- 
ploys a clamping nut to apply the 
axial force. The resulting radial pres- 
sures on hub and shaft result in what 
is essentially a press fit which may 
be disassembled at will. The angle of 
the taper is larger than the friction 
factor between the two surfaces and 
so the rings will separate as soon as 
the axial force is relieved. 

Having all the versatility of a keyed 
shaft, grip springs require no keyway 
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SNF 
i i ANNAN’ 
| Mu E 


NL^6rip 
] spring 


DP 
ie 


EE LLIN 
DSL 
[7 


INTERLOCKING SPRINGS (D) used as a seal for a pressure vessel or manifold. 
Nested rings (E) used to secure gears in a transmission assembly. 
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AND MATERIALS 


SPECIFIED 


cutting which would reduce the effec- 
tive diameter of the shaft and set up 
dangerous stress concentrations. <A 
2-in. dia shaft requires a square ke 

x 4 in. and a slot 1 
the 
drawings, the effective diameter of the 


shaft is reduced to approximately 14 


in. deep. As 


shown by one of iccompanving 


in., and the section modulus to approx 


imately 42 per cent of its former value 


B Y 


Ihe torque which can be handled 
of these new 
than the 

[wo OI 


bv individual pairs 


somewhat less 


kev, 


pairs may be 


springs is 
equivalent however. 


more used in tandem, 
ind while this does not alwavs double 
the capacity (depending on design de 
tails), may make 
them worth considering for some ap- 


Backlash 


other advantages 


plications. ind play are 


Explosion-Proof Vibration 


l his device detects mechanical mal 


functions such as failing bearings ot 


imbalance. Applications include gas 
engines, turbines, pump motors, large 
fans and blowers, centrifuges, machine 
tools. The unit is said to provide 24 


hr protection for infrequently 


tended equipment by actuating a 


warning, or causing a shutdown when 
Ihe 


0.05 to 2.0G 


trouble develops range of vi 
bratory acceleration 

Operation of this vibration-sensitive 
device involves a silver-plated iron 
which is 
friction 
less pivot. The mass is held down b 
thc 
This 


opposed by an 


mass on a rigid armature, 


constrained to move about a 
a permanent magnet in norma] 


monitoring position. magnet 


force is idjusting 
spring. Leverage ratios, stiffnesses arc 
proportional to give 1 G per revolu 
tion at the adjusting screw. When the 
mass is held by the lower magnet, all 
parts move with the instrument’s cas¢ 
l'herefore, there is no defined damp 
ing or natural frequency limiting the 
response. The mass moves or vibrates 
with the case until the peak accelera 
tion or inertia force, combined with 
the spring force, is sufficient to cause 
actuation. When this occurs, 
mature moves up, engaging the latch 
magnet and actuating the switch. 


the ar- 


The monitor may be provided with 
either a single-pole, double-throw or a 
double-pole, single-throw, 
open switch. An adjustment provides 


for a wide range of normal vibration 
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normally 


] lectric il 


115 or 230 v, ac, resistive or 


levels rating is 5 amp, at 


induc- 
tive; 1.5 amp, 115-230 v, ac, lamp or 
"make" 


magnetos 
thic k 


heater load; 5 amp, 3 v, dc, 


circuit only (for shorting 
Dimensions are 7x7%4x5% in. 
Weight is 9 Ib. 

\luminum explosionproof housing 
is designed for Class I, Group D, Class 
Il, Groups E, F, and G, and Class 
III locations. Also available in weather 
proof housing with external reset oper 
iltor and lock. Beta Corp., Forest Ave. 


it Ridge Road, Richmond 26, Va. 


For more information— 
Circle 2, inside back cover 


Adjusfing screw ----4 


Pivof cup 
bearing- 


i 
Switch ! 


E 4 
Armature ivot 
wee qe - actuator 


bearing 


PRODUCT 


Dust washers 


hermetically sealed 


hub 


eliminated. \ 
joint is effected 
shaft. The 
immune to fretting corrosion. 


between ind 


are practically 
Con 
centricity is assured independent of 
diameter tolerances on hub and shaft. 
U. S. Automatic Corp, Amherst, 


Ohio. 


springs 


For more information— 
Circle 1, inside back cover 


Monitor 


Range of vibratory acceleration which can 
be controlled by this monitoring unit is 
0.05 to 2.0 G. 


rReset pin 


rletch magnet 
i 
1 


Direction of sensitivity to 
peak acceleration 


Vibration caused by 


failing bearings or imbalance actuates this device’s switch, 


shutting down equipment before serious damage can occur. 
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W COMPONENTS 


AND 


MATERIALS 


Pressure Difference Switch 


This diaphragm-type switch is r 
ible iccurateh 
difference of from 0 to 45 
between a variable and a 


ported to b 


to sensc 

pre ssurg 
in of 
reference pressure, with a fixed actua 


water 


of water. Thc 
which must not 
exceed 30 psi) must be air or an inert 


tion. value of 0.5 in 
reference pressure 
gas since the medium comes in con- 
tact with the switch element; the vari- 
ible the dia 


DICSSUTC 


sealed under 
phragm may be liquid or gas. 

The 
circuit On an increase or decrease of a 
predetermined pressure difference. It 


switch will actuate an electric 


can be readily adjusted by means of an 
field 
The switch is not sensitive to 


external adjustment screw for 


setting 


Ball-Bearing Miniature 
Universal Joint 


[hese joints are designed prima- 
rily for use in instrumentation equip- 
other systems operating at 
mechanical power levels. They 
permit flexible design in solid shaft 
connections common with small syn- 


ment or 
low 


chros, resolvers, sub-fhp motors, me- 
chanical indicator repeaters, potenti- 
ometers, phase shifters or similar de 
vices and components for automatic 
control systems. 

Joints pivot on pre-loaded bearing 
surfaces which are ground and lapped 
balls giving continuous contact with 


jarring or vibration and its tamper 
proof external adjustment is said to 
keep it from being accidentally dis 
turbed. It will operate in any position 
—no leveling or special mounting is 
necessary. 

The switch incorporates a UL-ap 
proved, single-pole, double-throw 
snap action switching element rated 
for both ac and dc. Overall dimen 


thick. A 


splashproof housing protects the en 


sions arc 7t4x6yex3ti in. 
tire mechanism from dust or damage 
in exposed installations. Barksdale 
Valves, 5125 Alcoa Ave., Los Angeles 
58, California 


For more information— 
Circle 3, inside back cover 


zero backlash and low friction. Joints 
are made of high tensile strength steel 
alloy. They be heat treated, or 


supplied in stainless steel on order. 


may 


Shafts to be connected insert into hub 
holes of the joint. Hub holes are avail 
able in y in. graduations from s* to 
4 in. ID, +0.0005, —0.0000 in. Body 
diameters are available in %® in. gradu 
ations from & to è in., body lengths 
are 14 and 14 in. overall. 
operating angle is 30 deg from co- 
linear position. Falcon Machine & 
Tool Co., 209 Concord ‘Turnpike, 
Cambridge 40, Mass. 


Maximum 


For more information— 
Circle 4, inside back cover 
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Instant Oscillating 
Torque Motor 


This square-shaped unit is said to 
be capable of obtaining up to 280 deg 
rotation, or oscillation of a shaft, for 
the purpose of executing one of the 
following movements: turning, open 
ing, closing, clamping, indexing, feed 
ing, locking, pushing, mixing or mov 
ing a load or mechanism. According to 


the manufacturer, this device elimi 


nates complex linkage, gearing, trans 
missions, reduction gears, racks and 
cylinders, cams, Cx 


pinions, levers, 


neva motions and clutches. ‘The motor 


operates with equal efficiency on ai 


oil, water, or fire-resistant fluid pres 


sure mediums 
Heavy steel heads, manifold piping 
and 


self-lubricating bronze 


he 


rated completely leak-free and is said 
to offer the lowest possible break-away 


OVCTSIZC 


earings are provided motor is 


torque, making it suitable for air usc 
Mounting of the torque motor can lx 
made on anv six faces of 14 mounting 
models. Four shaft stvles are also 
available 


he rotary speeds of the new moto 


are limited only by the fluid pressure 
have 
fittings that meet all JIC specifications. 
It is claimed that the torque of this 


volume. Oversize supply parts 


while main 
taining the same exterior dimensions, 
by simply limiting the are to 100 deg 
instead of the normal 280 deg. 

The motor is available in sizes small 
enough to 


device can be doubled 


manipulate ounces and 
large enough to move tons. Available 
models cover the torque ranges of 150 
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“WE SELECTED WICHITA FON X. 


- Compact Design + Low Inertia * Maintenance-Free Operation." 


Wiedemann Machine Company 
Philadelphia, Pennsylvania 


The big difference in the Wiedemann 
plant came with WICHITA LOW 
INERTIA Air-Tube CLUTCHES and 
BRAKES. They’re giving satisfactory 
service on Wiedemann’s Turret Punch 
Presses of both existing and new 
design. Selection of WICHITA was a 
wise one. Efficiency-wise plant 
operators everywhere report increased 
production, less maintenance, and 
smoother, trouble-free operations with 
WICHITA installations. de 


WICHITA Installation On 
RC-61 Wiedemann Turret 
Punch Press 


a 
OTHER Quis ii o odd 


NO LUBRICATION 

NO ADJUSTMENTS 

SOFT, SMOOTH ENGAGEMENT 
EFFICIENCY ENGINEERED 
SAFER OPERATION 

MINIMUM SLIPPAGE 


POSITIVELY VENTILATED FOR 
COOLER OPERATION 


Consult Your Nearest WICHITA Engineer for Complete and Detailed Information 


WICHITA DISTRIBUTORS 


Brehm-Lahner, Inc., Detroit, Michigan Robert R. King Co., Cleveland, Ohio 

L .H. Fremont, Cincinnati, Ohio 

W. G. Kerr Company, Pittsburgh, Pa. John C. Burge, Oklahoma City, Okla. 

Smith-Keser & Co. (Main Office), 
Avon, Conn. 

Smith-Keser & Co., Philadelphia 44, Pa. Longacres P. O., Aldershot, Ontario, Canada 

Smith-Keser & Co., New York, N. Y. 

Frank W. Yarline Co., Chicago, Ill. 

Power Rig & Equipment Co., Inc., Industrial Air Controls Co., Fort Worth, Texas 
Long Beach, Calif. 

Sales Engineering Company, Inc., 
Salt Lake City 4, Utah Kansas City 8, Missouri 


Dominion Power Press Equipment Ltd., 


Hunt Tool Co., Houston, Texas 


Allied Transmission Equipment Co., 





NEW COMPONENTS 


to 60,000 in-lb at 100 psi; 300 to 
120,000 in-Ib at 200 psi; 750 to 300,- 
000 in-lb at 500 psi; 1500 to 600,000 
indb at 1000 psi; 2250 to 900,000 
in-lb at 1500 psi. Roto-Mation Mo 
tors, Inc., 525 S. Riverside, St. Clair, 
Mich 
For more information— 
Circle 5, inside back cover 


Two-Stage Clutch 


When used on agricultural equip 
ment, this clutch enables the farmer to 
operate such machines as balers, mow- 
ers, corn pickers, forage harvesters con- 
tinuously, regardless of tractor starts 
and stops. Operated by a single foot 
pedal, this device controls power into 
the tractor drive wheels, and to a live 
pump and power take-off. The dual 
clutch both ll-in. 
primary and a 9-in. secondary disc, in 
turn. 


function actuates 


lwo input shafts are used. This is 
accomplished by splining the second- 
ary tubular hydraulic pump and power 
take-off input shaft. Input shaft of 
the transmission passes through the 
take-off shaft. 
for the secondary disc is provided by 


hollow Driving surface 
a special flywheel ring. 

By pushing the clutch pedal part 
way down, through the light pressure 
range, the primary disc is disengaged, 
controlling the forward motion of the 
tractor. While travel is stopped, thc 
operator can shift gears, but he has 
live power take-off and pump which 


AND MATERI 


ALS 


4 


continues to take-off 
machines, or to raise implements on 
the hydraulic lift. 


When the clutch pedal is pushed or 


operate power 


depressed through its full range of 
travel, it disengages the secondary disc 
stopping the power take-off and thi 
hydraulic pump. 

A stop enables the operator to de 
press the clutch through its first stage 
but prevents disengaging the secondary 
disc and stopping the hydraulic pump 
and thc take-off. Use of th 
clutch’s stop is said to be beneficial 


pow CI 


in the running of equipment where 
continuous operation of the pump 
advantageous, and where considerabk 
shifting of gears is necessary. Dana 
Corp., Toledo 1, Ohio. 
For more information— 
Circle 6, inside back cover 


Ultrasonic Solder Gun 
Has Internally Heated Tip 


A new soldering iron operated ultra 
sonically and having an internal source 
of heat for melting is said to permit 
fluxless soldering and tinning of alumi- 
num, germanium, silicon, and other 
metals. A heating coil 
within the transducer delivers heat to 


hard-to-solder 


the working tip via a second power 


line contained in the one cord set. 


nced for cumber 
flow thc 


[his eliminates thc 


some heating devices to 
solder. 

Unit is resonant at 20 kc and may 
be operated from this manufacturer's 
100 w 


Also available is a 3 


30 or generators. 
in. solder pot 


for fluxless tinning and dipping of 


Product Engineering 


continued 


small parts. Unit stands 10} in. high. 
When necessary, the solder pot may 
be used as an ultrasonic mixer-cleaner, 
merely by disconnecting the heating 
element. It is suitable for such appli 
cations as blind hole cleaning and de 
Ihe solder pot may be op 
erated from either the 100 w 
generator. Alcar Instruments, Inc., 17 
Industrial Ave., Little Ferry, N. J. 
For more information— 
Circle 7, inside back cover 


greasing. 


30 or 


Ultra-Fine Flat Wire 


flat wire, said to lx 


tolerances of 


Extremely fine 
held to extremely 
thickness, 
cross section, is being produced as fine 


as 0.0007x0.003 in. 


close 


width and uniformity of 


Maximum 
This 
better 
with 


wide. 
0.010x0.019 in. 


produces 


size is wide 


process with 
than 
smooth, rounded edges. Thickness can 


—-0.00001 in 


wire 


mirror surface finish and 


be held to a tolerance of 
ind width to a tolerance of 0.001 in 


[Ihe wire is produced with freedom 


FLAT WIRE available 
riety of metals and alloys in sizes as small 
as 0.007 x 0.003 in. wide. 


is now in a va- 


CROSS-SECTIONAL magnification 
(200X) of ultra-fine, flat wire. 
CONTINUED ON 
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NEW CHEMICAL RUBBER 


DU PONT HYPALON 


has excellent color stability through an unlimited color range 


ORIGINAL SAMPLE 


Tensile = 2415 psi, Elong. = 300% 


SAMPLE AFTER 24 
MONTHS IN FLORIDA 


Tensile = 2140 psi, Elong. = 325% 


Two years 


QU BUNT 


REG. U.S. PAT. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Now... lasting color in an elastomer, even 
under the most severe exposure conditions! 
HYPALON, Du Pont’s new chemical rubber, 
brings a bright new world of color to de 
sign. HYPALON products can be specified 
in an unlimited color range. Colors start 
bright . . . stay bright. 

Color stability is not the only advantage 
offered by HYPALON. Its ability 
stand a wide range of extreme service con 


to with 


ditions makes it ideal for products where 
your design calls for maximum durability 

HYPALON has exceptional heat resistance. It can 
successfully operate at temperatures in the range 
of 250° to 350°F. 

HYPALON has excellent chemical resistance. It re 
sists deterioration from strong oxidizing chem 


ilso 


icals better than any other elastomer. It is 


E. I. 


highly resistant to most other chemicals 


HYPALON is completely resistant to ozone attack. 


HYPALON has never been known to fail from ex 


posure to ozone inder any conditions 


concentration or service 


HYPALON resists oil, grease, abrasion, flame and 


flex cracking —a line-up of properties that mea: 


extra long serv ice no matter what onditions 


your product encounters. Almost all manufa: 


turers who make rubber products can produce 
products of HYPALON. Current uses include hose 
wood and metal 


truded 


coatings for fabri rubber 


gaskets linings: and molded and ex 


tank 


parts le sure yu send in coupon be 


full details about HYPALON 
SEND FOR FREE BOOKLET. Her: 
)n to HYPALON 


ind ~ Leari how 


troducti« 


du Pont de Nemours & Co 


Elastomers Division, PE-12 


Wilmington 98, Delaware 


Please send me your folder on the pri 


Name 


Address... 


City 


)perties ind uses of HYPALON 


State 
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from twist, so that spiral springs made 
of it lie flat. 

Ihe conventional process for pro 
ducing very fine flat wire starts with 
the production of a round wire, which 
is then flat. This 
turer's process starts with a thin flat 
strip which remains flat throughout 
the process, becoming thinner with 


rolled manufac- 


cach pass through diamond dies. 
[his precision flat wire can be pro- 
duced froin most of the ferrous and 
nonferrous alloys—except a few alloys 
dificult to cold work. ‘The 
manufacturer will cut this wire to pre- 


cision form it in 


that are 


desired 
heat-treat the 
springs to produce desired spring op 
erating characteristics. It will 


lengths, 


spring shapes, and 
also 
draw wire from metals furnished by 
the customer. Suggested applications 
of this ultra-fine, high precision flat 
wire are for the springs in 


timing elements, in high 


precision 
precision 
electrical and aneroid instruments, and 
in high sensitivity electrical relays. It 
ilso has excellent aapplication possibil 
ities as the supporting element in high 
sensitivity torsion suspensions, such 
as those used in oscillograph galva 
torsion bal 


Co., Lan 


in delicate 
Hamilton Watch 


caster, Pa 


nometers and 


mces 


For more information— 
Circle 8, inside back cover 


Hydraulic Motors 


Centering a deflector pin in the 
inlet stream of a new line of hydraulic 
motors is reported to have reduced 
pocketing effect and increased efh 
ciency of a line of hydraulic motors. 
l'he 


modification which gives better start 
ing torque than is normally expected 


new motors have one housing 


AND MATERI 


ALS 


in gear motors. At the inlet side mate 
rial is removed to give clearance bx 
tween the first tooth and 
permitting maximum moment arm. 

Machining have 


housing, 
tolerances been 
held to a minimum. 
and oversize shaft are said to have re 
duced needle bearing clearances. 
Tooth structure fills mating space, 
forming a seal and eliminating inter- 
mittent surge and vacuum conditions. 
Deflector has minimum clearance. 


John S. Barnes Corp., Rockford, Il. 


For more information— 
Circle 9, inside back cover 


Undersize bore 


continued 


Drafting Machine 


This drafting instrument combines 
in a single unit T-square, 45 deg tri 
angle, 60 and 30 deg triangles, me 
scales. ‘| he 


chanical protractor and 


protractor has | divisions; a 


lhe 
with 
cither 24, 30 or 36 in. arms, depend 


deg 


double vernier reads to 5 min 


machine is regularly furnished 
ing upon the size of the board to be 


used. V. & E. Mfg. Co.. Box 950M, 
Pasadena 20, Calif. 


For more information— 
Circle 10, inside back cover 


Spray Panel Lubricates Gears 


[his device was designed to spray 
lubricate bull gears, girth gears (such 
kilns) and 


other spur or herringbone gear trains. 


as on grinding mills and 


[he self-contained panel assemblies 
are fastened to 
framework 


gear housings or 


and sprav the lubricant 


directly to the pressure side of the 
gear teeth. Measuring approximately 


-^ 


2 x 3 ft, the panels feature stainless 


steel spray valves having built-in noz 
zles. Central 
lubricant at 


pumping units deliver 


gear regular intervals 
through a circuit of measuring valves. 
[he measuring valves distribute the 
lubricant under pressure to the spray 
valves. Farval Corp., 3249 E. 80 St., 


Cleveland 4, Ohio. 


For more information— 
Circle 11, inside back cover 


CONTINUED ON PAGE 232 


Product Engineering — December, 1955 





built for the hands 
that build airplanes 


Tin 1 


HAND TOOL į 
for pre-insulated 
terminals & 


connectors ‘ 
22-16 and 16-14 


Here’s the one hand tool that works 

on 8042 of all aircraft wiring. AMP's new T-Head 
Tool crimps terminals and connectors 

in both 22-16 and 16-14 wire size ranges. Crimp- 
ing jaws are color coded to match 

AMP color coded terminals and connectors and 
each crimp is branded with AMP’s 
Proof-mark of Quality. 


A special take-up device holds ter- 
minals and connectors firmly for one handed 
operation of the tool. Then AMP’s 
Certi-crimp ratchet takes over and prevents the 
tool from being opened until the crimp 
is completed. The tool is adjustable for all air- 
craft wire insulation thicknesses and 
is balanced for less operator fatigue regardless 
of the size of the operator’s hands. 


AMP Trade-Mark Reg. U. S. Pat Off. © AMP 


E ia de us AT SAAS ; | 
TN e. " ee eae P , ! 
BDC of AUP; Send today for your copy of 


our brochure, AMP's Creative 


J, oe pA opone lo Botton Wining Approach to Better Wiring. 


AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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Double-Row Ball Bearings 


l'he inner race used with these ball 
bearings can be the customer's prod 
uct shaft, an 


shaft fitted to 


adaptation of it, or a 
a part by 
ring, rivet, 


means of 
screw, snap spotweld o: 
knurled ‘he outer race can also 


functional 


Dress 
i 


be a component of the 


product. The new bearing is said to 
DC doubk 


both 


icting, becausc 


it can carm 
load and the 
oth directions 


the radial thrust 


ad l 


»pced ind 


load ratings are related 


to materia ind dimensions. Un 
issemblies arc 
loads 
ire supplied to 
higher speeds 


[hese ball 


f practically am 


hardened designed for 


lower speeds and Case-hard 


ened units withstand 


and loads 
m ide 


bearings can be 


material o1 
While there 
to date 


in SIZES 


com 
bination of materials. 
no definite limits on size, 
IFS have been made 
i from to approximately 
in. OD. Hartford Steel Ball Co., 


Jefferson Ave., W. Hartford 6. 


For more information— 
Circle 12, inside back cover 


Needle Thrust Bearing 
Init 


» will include 
in. OD; ł in. bv 1} in; ] in 
13 in. by 1% in 


running fit 


production of these bear 


four sizes: 4 in. bore 


Bearing 
ire designed for a 
shafts 


diameters, 


on standard 


Outside which are 0.010 


in. under nominal, are considerably 
smalle 
thrust 
roller diameter, is 0.078 in 


ud to make th« 


than those of other tvpes ot 
bearings. The cross section, or 
lhesc 


bearing 


AND MATE 


easily adaptabie in automatic trans- 


missions increases 
in engine speed and horsepower have 
resulted in thrust loads bevond the 
capacitv of plain thrust washers. 


[wo mating 


where continued 


retainer halves are 


used which are highly accurate steel 


stampings, securely joined by spin 


ning to provide a self-contained unit 
closed both on the outer and 
Additionally, the 


closing the 


inne! 
flange 
outer di 


diameters. 
construction 
assembly and 


ameter stiffens the 


helps to maintain dimensional 
stability 


Customarily, 


during heat treatment. 
the bearing is piloted 
which is double 


on the retainer bore, 


7 
eus 


KIN 


held to 
Extensive testing 
appreciable pilot 
splined shafting. 


l he 


carbon, 


thickness and 0.005 in. 


tolerance. shows no 
wear, even on 
made of high 
steel are 
hardened to Rc 60 min. Ti 


for even load distribution, 


needle rollers, 


ch. ome through 
provide 
these rol 
lers are precision ground and lapped 
to a tolerance of 0.002 in. on the 
diameter. 
Applications are expected to in 


ball 


pí wer 


clude governors, automotive 


joints, automatic transmissions, 
and manual 
takeoffs and 


nngton Co., 


steering gears, power 


hvdraulic pumps. Tor 
l‘orrington, Conn. 


For more information— 
Circle 13, inside back cover 


Chain Couplings 


flexible 
relative 


These couplings are of a 
sufficient 
hubs to ac 


type and permit 


movement between the 
commodate slight angular and parallel 
shaft Fhe 
double-width, standard precision 
ASA specifica 


disconnecting of the 


misalignment. chain is 


conforming to 
Quick 


chain 
tions. 


Product 


continued 


shafts is possible by removing the one 
coupling pin and unwrapping the 
Dodge Mfg 


from the hubs 


Mishawaka, 


For more information— 
Circle 14, inside back cover 


chain 


Corp., Ind. 


Heavy Duty 
Vibration Hangers 


\ line of 


designed to 


high 


prevent 


deflection hangei 
transmission. of 
from 


flexibh 


been de 


noise and vibration suspended 


equipment and to support 


piping svstems, has cloped 


[hese units consist of a helical stec! 


housing 
] 


spring enclosed in a steel 


Springs are manufactured of oi 
tempered, carbon-steel wire, cadmium 


plated. [hev will high 


temperatures without creep or perm 


withstand 


anent set, and low temperatures with 


out increase in stiffness 
[he suspended load is transferred 
to th« 


rods OI 


isolating means of 
bolts. 


on the bearing plates which en 


spring b 
with washers that rest 
closc 
medium 


the isolating l'he top bear 


ing plate is capped with a rubber iso 


trans 


"i 


lation washer to minimize 


y 


CONTINUED ON 
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Only 
9/16' Thick 


Kaydon... 


world's thinnest tapered roller bearings 


Reali-Slim line. In addition to hundreds of Reali-Slim 
standard sizes, there's a big variety of special races 
and separators to meet special applications. Kaydon 
engineers are prepared to give you valuable help with 
your application problems. 


= — that's the name we've given our line of 
extremely thin-section, lightweight bearings. The 
bearing shown above is a Reali-Slim. Reali-Slim bear- 
ings are really strong, too! 'The single row, tapered roller 
bearing we're talking about, here, has a 33,000-lIb. radial 
capacity—with 38,200-lb. thrust capacity. Over 1-ft. in 
diameter, yet it weighs only 3.15 !bs! These figures tell 
how Reali-Slim bearings combine minimum section with 
high strength and long life. 

If you’re looking for a whole new concept in thin- 
section, lightweight bearing design — look at Kaydon's 


-a NAOUN 


MUSKEGON @ MICHIG 


For more information write Kaydon of Muskegon. 
Ask for engineering Catalog No. 54-RS detailing: 


* Reali-Slim Boll Bearings — in Conrad, angular contact and 
4-point contact types are available in seven 

standard cross sections from !A4" to 1.000" and 

in bore diameters from 4" to 40.000". 


* Reali-Slim Roller Bearings — in radial and taper 
roller types are available in cross sections from 
9/16" and in bore diameters from 5" to 40.000". 
K-552 


ENGINEERING co n Fr. 


All types of ball and roller s — 4" to 120" miniis diameter... 
Taper Roller © Roller Thrust * Roller Radial * Bi-Angular Roller © Spherical Roller ®© Ball Radial * Ball Thrust Bearings. 
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mission. At the bottom of the steel 
housing is a rubber damper washer to 
limit excursion at resonance. These 
mountings are intended for use where 
large deflections are required due to 
thermal expansion of pipe lines, where 
high and low temperatures are in- 
volved, and where very low disturbing 
frequencies are encountered. Rated 
load capacities range from 50 to 1000 
lb. T. R. Finn & Co., Inc., Haw- 
thorne, N. J. 


For more information— 
Circle 15, inside back cover 


Miniature Coupling 


An Oldham-type coupling in nickel- 
plated brass with nylon center piece 
for free sliding action and for electri- 
cal insulation between the ends ac- 
commodates re in. offset and 5 deg 
shaft misalignment. It is rated at 8 
Ib-in. torque. Measures $ x łè in. 
long. 

Standard types are provided with 
two holes at each end 90 deg apart. 
Available also with single spotting 
hole for ww in. dia frictionally-held 
shear pin or with plain unbored ends. 
Kupfrian Mfg. Corp., 394 State St., 
Binghamton, N. Y. 


For more information— 
Circle 16, inside back cover 


Anti-Vibration Pads 


These neoprene vibration isolation 
pads have alternate high and low ribs. 
This is reported to provide effective 


AND 


MATERIALS 


vibration isolation in both the high 
and low loading ranges. Light loads 
are supported on the high ribs only, 
assuring adequate deflections. Heav- 
ier loads are supported by the entire 
tibbed surface. Bolting or cementing 
is not required. Maximum capacity 
is 60 psi. The pads are stocked in 
18x18xà in. sheets. Vibration 
Mountings, Inc., 76-17 Queens Blvd., 
Elmhurst, N. Y. 


For more information— 
Circle 17, inside back cover 


Dihedral 
Self-Aligning Coupling 


This coupling is designed to handle 
misalignment up to 3 deg between 
driving and driven shafts of direct- 
connected machines. There is said to 
be end-of-tooth wear under misalign- 
ment, as the load is normally carried 
at the center of the tooth, and under 
maximum rated misalignment the 
driving force is carried across an entire 
half tooth. All couplings in this line 
are designed for NEMA motor shafts 
using standard keys. Ajax Flexible 
Coupling Co., Inc., Westfield, N. Y. 


For more information— 
Circle 18, inside back cover 


. continued 


Tiltable Base 
Adjustable Glides 


These glides were designed for use 
on automatic vending machines, book- 
keeping machines, air conditioning 
equipment, electric computing ma- 
chines, shuffle board tables and elec- 
tronic equipment requiring perfect 
stability and leveling for efficient 
operation. Leveling can be accom- 
plished with either an allen wrench 
inserted in a hex at the top of the 4 
in. threaded stem, or with a È in. 


open end or socket wrench. Use of 
the allen wrench adjustment prevents 
damage to the threads, such as could 
occur with an adjustable wrench 
application. 

For installations where top or in- 
ternal adjustment is not practical, 
leveling can be accomplished extern 
ally by turning the glide base with the 
fingers. Glide base is approximately 
2 in. dia, made of black phenolic 
plastic with rounded edges; glide stems 
available in a variety of lengths. Ad- 
justable Caster Co., 14141 Walnut St., 
Philadelphia, Pa. 

For more information— 
Circle 19, inside back cover 


Pinion Shafts 


These shafts are immediately avail- 
able from stock and have been de- 
signed to run with other stock items 
such as spur gears, slip clutches, anti- 
backlash gears and differentials. Pin- 
ions are available in 48, 64, 72 and 
96 pitches with 20 deg pressure 
angles. Number of teeth ranges from 
10 to 18. 

The new shafts are available in 


CONTINUED ON PAGE 236 
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Here’s how one manufacturer saves 20% 
on over-all manufacturing costs with SSW forged rings 


By switching to Standard Steel forged steel rings a 
leading manufacturer of asphalt drying units saves 
20% on over-all manufacturing costs. Used as rails 
on which 25-ft. long dryer drums rotate, these solid 
rings have replaced hot rolled steel bars which were 
formed into hoops and welded. It was found that 
these bars cracked under the severe load and pressure 
of the drums turning at 8 to 10 rpm. 

Thanks to Standard Steel’s high ductility and 
inherent uniform physical properties this problem no 
longer exists. The careful heat treating and tempering 
processes applied to these rings makes them highly 
resistant to impact . . . gives them longer-lasting life 


Standard Steel Works Division 
BALDWIN-LIMA-HAMILTON 


and better performance in heavy-duty operations. 

Follow the lead of other manufacturers and fabri- 
cators by improving your product and cutting costs 
with Standard Steel forgings. You'll profit by sending 
the coupon today for our new folder on forged weld- 
less rings and flanges. 


Dept. 8935, Standard Steel Works Division 
Baldwin-Lima-Hamilton Corporation, Burnham, Pa 


Please send me Bulletin No. 10,000, “How Forged W eldless 
and Flanges Improve Your Product and Cut Your Costs 


Name 


Compony 


Address 


City 
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l. vs and } in. dia and are held to a 
maximum tolerance of +0.0001 in. in 


each size. Pic Design Corp., 160 At- 


lantic Ave., Lynbrook, N. Y. 


For more information— 
Circle 20, inside back cover 





Gear Heads for 
Servo Motors 


Designed for use with most Bureau 
of Ordnance servo motors, these 
standard gear heads will fit units from 
lv to 13 in. dia. The output shaft 
is concentric with the servo mounting 
diameters. Sterling Precision Instru- 
ment Corp., 34-17 Lawrence St., 
Flushing 54, N. Y. 


For more information— 
Circle 21, inside back cover 





Magnetic Shaft Seals 


A shaft seal employing magnetic in 
serts and adaptable to both high and 
low pressures is so designed that the 
number of cylindrical inserts required 
to maintain perfect face sealing is de 
termined by the size of the seal. The 


seal is said to eliminate warpage on 
the sealing surfaces. 

Although there is no limit to the 
size of seal available, these seals are 
reported to require less axial space. 
Magnetic Seal Corp, 301 Sowams 
Road, Barrington, R. I. 


For more information— 
Circle 22, inside back cover 





Six-Speed Transmission 


\ six-speed transmission with 
changes in geometric progression and 
an overall ratio of 97.5:1 has been de- 
veloped. The six ratios are 1:1, 2.50:1, 
6.25:1, 15.60:1, 39.0:1 and 97.5:1. 

Torque capacity of this transmis- 
sion is 480 Ib-in., which is the same as 
used for feed change box on machine 
tools, and other machines where large 
overall ratio is required. All gear shafts 
are of alloy steel, heat treated, and 
gears are shaved. All revolving shafts 
operate on anti-friction bearings, and 
case is provided to hold lubricant. 
Shifts are obtained through three con 
veniently located shift levers. Case is 
drilled for pancake type motor mount- 
ing also. Western Mfg. Co., 3400 
Scotten Ave., Detroit 10, Mich. 


For more information— 
Circle 23, inside back cover 


Hardened and Ground 
Dowel Pins 


These dowel pins range in size from 
i x & in. long to 1 x 6 in. long. Their 
surface is hardened and ground to a 
tolerance of 0.0001 in. They ar 
offered in two standard sizes: 0.0002 
in. over the listed diameter for regular 
use, and 0.001 in. for oversize service. 
Bristol Co., Waterbury 20, Conn. 


For more information— 
Circle 24, inside back cover 





Stainless Steel Hinges 


This line of hinges includes con 
tinuous or piano-type hinges and butt 
hinges in various widths, gages and 
lengths. 

Continuous or piano-type hinges 
are available in widths (open) from 
lve to 3 in.; gages from 0.037 to 0.125 
in. Standard length is 72 in.; 48 and 
60 in. lengths are also available to 
order. All hinges are furnished with- 
out hole piercings. Pin sizes are 9» to 
1 in, joints 3 to 2 in. Star Stainless 
Screw Co., 699 Union Blvd., Pater- 
son 2, N. J. 


For more information— 
Circle 25, inside back cover 


Automatic Safetying 
Quick-Disconnect Pin 


It is claimed that this pin can be 
easily inserted or removed under con 
ditions where loads or hole misalign 
ment problems cause binding or re 
sist insertion or removal. The new 
continuous pull ring is designed for 
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chances are 


Fafnir has a bearing on it 


The installation of a Fafnir Ball 
Bearing Flange Cartridge on the 
pinion shaft illustrated is being 
made with a socket wrench. No 
complicated blue prints, no costly 
machining, no time-consuming fitting 
and adjusting of bearing. Assembly 
costs have been cut without cutting 
corners. 


The use of a completely-housed 
ball bearing unit is only part of this 
cost-cutting operation. The Fafnir 
Unit offers additional cost savings. 
Its bearing inner ring is bored for a 
slip fit. The eccentric cam design of 
its inner ring and collar makes locking 
action positive with a twist of the 
wrist. No lock nuts or adapters are 
needed. No adjustments of any kind 
are necessary. The bearing can't be 
cramped or overloaded when 
mounting. 

If you are looking for a way to 
cut assembly costs, maybe Fafnir 
can help you through better, more 
economical use of bearings. The 
Fafnir Bearing Company, 

New Britain, Conn. 


MOST COMPLETE LINE IN AMERICA 


Type LC) Self-Aligning Ball Bearing Flange 
Cartridge equipped with Wide inner Ring 
Mechani-Seal Bearing and Self-Locking Collar. 
For shaft diam.: 14” to 2',”. s 





NEW 


heavy duty use for forcible removal of 
“bound” pins. An intentional blow 
on the protruding head or tip causes 
the inner spindle-locking balls to re- 
cede into body of pin. The pin moves 
with the blow for easy installation or 
Actually, the pin may be 
driven in or out. No bolt, nuts, 
cotter pins are needed. These pins 
can be used for bracket, clevis, tube 
joining or similar uses. Aviation De- 
velopments Inc., 210 S. Victory Blvd., 
Burbank, Calif. 


removal. 


For more information— 
Circle 26, inside back cover 


Self-Contained 
Mechanical Seal 


\ series of unitary mechanical seals, 
originally designed for use on process 
pumps, has been announced. 

According to the manufacturer, 
these seals are a single unit, including 
gland. No on-the-job 
measurements or adjustments are 
There are no set screws to 
loosen, corrode or damage shaft or 
shaft sleeve. Lock and drive are ex- 
ternal, making them readily accessi- 
ble. The gland has circulating con- 


sleeve and 


necessary 


nections to provide cool, clean lubri- 
ition. All sealing faces are precision 
lapped. All high pressure seals are 
pressure balanced. Garlock Packing 


Co., Palmyra, N. Y. 


For more information— 
Circle 27, inside back cover 


Self-Sealing Fasteners 


[hese fasteners use O-rings to seal 
the surface of the material in which 
they ar with their head. 
[hese fasteners are reusable without 
galling or the need for lubricating the 
seal ring A thin Teflon. washer 
placed between the O ring and the 


inserted 


COMPONENTS AND MATERIALS 


head of the fastener eliminates fric- 
tion and allows the rubber to flow 
evenly in all directions. Available in 
all common head styles, including the 
100 deg countersunk type, the fasten- 
ers come assembled ready for use. 
Aero Bolt & Screw Co., Inc., 1071 
W. Arbor Vitae St., Inglewood, Calif. 


For more information— 
Circle 28, inside back cover 


Heavy-Duty Casters 


\ line of 8, 10 and 12 in. casters, 
engineered to meet military specifica- 
tions for rigid and swivel casters, sup- 
port as much as 950 Ib for long dist- 
ances, at towing speeds up to 20 mph. 
They're ideal for movement of raw 
stock and finished goods as well as 
engine stands, assembly line dollies 
and similar applications. Bassick Co., 
Bridgeport 2, Conn. 


For more information— 
Circle 29, inside back cover 


Two Straight Line 
Transfer Machines Combined 


By combining the frames of two 
standard units, normally 32 in. x 11 
ft long with 40 usable stations, the 
company provided a machine 64 in. x 
30 ft long with 88 usable stations. 
The increased length was achieved 
merely by increasing the span be- 
tween the end frames. 

One standardized power transmis 
sion unit, including motor, reducer, 
clutch, brake and drive for indexing 


. continued 


was used to accomplish a 9-in. stroke 
with a transfer time of 1.3 sec. for a 
load up to 30 Ib per station. Fergu- 
son Machine & Tool Co., P. O. Box 
5841, St. Louis 21, Mo. 


For more information— 
Circle 30, inside back cover 


Self-Wrenching Locknut 


This nut is for application wherever 
a removable self-wrenching nut is re 
A lug on the nut prevents it 
from rotating during wrenching of 


quired. 


the bolt by bracing against an adjoin 
ing surface. 

Both the nut and the lug are steel 
with a cadmium-plated finish. A red 
nylon insert in the nut provides the 
locking feature. Thread sizes of the 
six nuts in the series are 1-28, +s-24, 
1-24, 1&-20, 1-20 and 45-18. Elastic 
Stop Nut Corp. of America, Union, 
N. J. 

For more information— 
Circle 31, inside back cover 


y^ 
Y 


Die-Cast Wing Screws 


These wing screws are all-in-one- 
piece threaded with ma 
chine threads. Available with special 
points (cone, cup, dog, oval), quan- 
tity permitting. 


fasteners, 


Range of thread sizes is from No. 3 
through 4 in.; material of screw to 


CONTINUED ON PAGE 240 


Product Engineering — December, 1955 





Use Schrader blow guns...36 designs and styles 


Schrader Blow Guns are made to fit your hand... 
fit your job! Schrader Blow Guns are built to take it 
here’s why: 

They’re rugged both in design and construction. 
Bodies are drop-forged either of brass or stainless steel. 

They're convenient-can be used anywhere. Blow 
gun circuits—using Schrader Couplers, Hose and Auto- 
matic Hose Reels—take little space, yet put com- 
pressed air right at your fingertips. 

They’re economical—they have few moving parts. 


And replacement parts, when and if needed, are easily 
installed. 

They’re versatile—with nine interchangeable noses 

both fixed and adjustable—that fit all three standard- 
type guns, you can’t think of a blow-gun application 
that Schrader can’t meet. 

It’s easy to find out for yourself what a wide selec- 
tion of blow guns is in the complete Schrader Line of 
air control equipment. Write today—or, if you prefer, 
fill out the coupon below. 


LEADERS IN AIR CONTROL SINCE 1844 


REG. U.S. PAT. OFF 


SPECIAL ADJUSTABLE NOSES 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
477 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. C-12 


VARIOUS STANDARD NOSES 
QE v — o 


The complete Schrader line of pneumatic 
eccesseries includes everything you need 


| am interested in more information on 
Name 
Company . 


Address. 
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NEW COMPONENTS 


order (steel, brass, aluminum); no 
limit in length. Gries Reproducer 
Corp., 400 Beechwood Ave., New 
Rochelle, N. Y. 


For more information— 
Circle 32, inside back cover 


Tapped and Threaded Yokes 


lapped yokes in a wide range of 
sizes both plain and threaded have 
been announced. Used in a variety 
for attaching to 
threaded or tapped linkage, the new 
yokes are forged with holes reamed 
and faced off parallel inside and out 
side of the yoke-ends. Jergens Tool 
Specialty Co., 712 E. 163 St., Cleve 
land, Ohio 


of applications 


For more information— 
Circle 33, inside back cover 


Rubber-Tired Wheel 
a molded rubber 


tread bonded vertically between two 
steel discs. By compressing the two 
discs, a displaced and inflated tread 
is produced that is said to support 
heavy loads. Current production in- 
cludes 6, 8 and 10 in. dia wheels. 
Roll Rite Corp., 801 Jefferson St., 
Oakland, Calif. 


[his wheel has 


For more information— 
Circle 34, inside back cover 


AND 


MATERIALS 


Lead Screw Assembly 


This lead screw assembly is im 
mediately available from stock and 
has been designed to provide a means 
of converting rotary into linear mo 
tion. The carriage can mount a pen 
or indicator for display or recording 
purpose. "Two assemblies are avail 
able. No. XL1 has 0.050 in. of 
movement per revolution and No. 
XI-2 has 0.0356 in. of movement per 
revolution. Pic Design Corp. 160 
\tlantic Ave., Lynbrook, N. Y. 


For more information— 
Circle 35, inside back cover 


Geared Induction Motor 


A motor assembly that can be used 
to actuate switches, levers and other 
mechanical that require 
straight line action converts power 
taken from a pair of high-speed induc- 
tion motors into lateral motion 
through a rack and pinion gear sys- 
tem. Because of the dual motors, the 
device provides a power stroke on 
both forward and return strokes. 
Former safe return motors returned 
the rack to a central position by 
means of a counter weight or spring 
loading. 

The arm of this new device can be 
made to operate over a distance of as 
much as 12 in. forward or backward. 
It will lift approximately 25 Ib (direct 


devices 


Product Engineering 


. continued 


pull) a distance of 4 in. in 30 sec. 
This pull can be duplicated in either 
direction. Direction is reversed 
through an operating switch that can 
be mounted any distance from the 
motor. The motor can be energized 
for operation in either direction by 
coupling it to a thermostat or timing 
device. 

The motor is available for 20 v or 
higher application on 25, 50 or 60 eps 
current. Minimum space for mount 
ing the new motor, excluding throw 
of the arm, is 5x 33x 54 in. Gleason 
\very, Inc., Auburn 1, N. Y. 


For more information— 
Circle 36, inside back cover 


Converts Shaft Position 
Into Digital Indication 


This dial can be used with multi 
turn devices such as potentiometers, 
microwave oscillators and amplifiers, 
wavemeters, or any other hand or 
servo-operated mechanism, where di 
rect reading to hundredths of a turn is 
desired. ‘The device has a driving 
ratio of 14:1. It allows complete, 
continuous rotation, in either direc 
tion, without obstruction. It is 
normally used with a four-digit 
counter and affords readings: up to 
9999, with up to 100 turns. The 
counter wheels are white with black 
numbers and have nylon strikers. The 
unit measures 2ł x 1ł in. high. 
Amerac, Inc., 116 Topsfeld Road, 
Wenham, Mass. 


For more information— 
Circle 37, inside back cover 


Rotary Limit Switch 


Primary use of this limit switch is 
expected to be in machine tools, 
handling devices and rotary operators 
where motion is expressed in shaft 

CONTINUED ON PAGE 
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This is one forty of BraMing Actic 


v 


— 


... Very passé, to be sure; but many manufacturers are 
using variable speed devices with brake motors that are just as 
out of date and ineffective as the junk man's old shoe. 
The progressive machine designer is specifying the new 
GEROTOR VARIABLE SPEED HYDRAULIC TRANSMISSION; 


featuring friction-free, positive braking 


= 


action. Find out about this and all of the other exclusive 
features offered by GEROTOR in this new transmission. 


For complete details and free literature . . . write: 


1511 MARYLAND AVENUE e BALTIMOR 
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Compact new Gast rotary 
No. 6 Air Motor delivers 


TWO HORSEPOWER 


. . . weighs only 17 pounds 


Here's compact, light-weight power—offering many advan- 
tages as original equipment on your products! With the new 
2 h.p. Model 6AM added to the line, Gast offers rotary air 
motors in five popular sizes from the 1/20 h.p. Model 1AM 
to the 4 h.p. Model 8AM. 

To fulfill designers’ needs, Gast also offers standard variations 
on some models, including foot or flange mountings for ver- 
tical or horizontal applications with direct or gear drive . 
special reversible rotation, etc. Well adapted for plant use or 
as original components, Gast Rotaries are explosion-proof, vari- 
able in speed, burn-out proof even when stalled—and low in 
first cost! 

Wherever compressed air 1s available, they're a power source 
worth investigating! Write for Model 6AM Bulletin 855—or 
specify size that interests you. Request ‘Application Ideas’ 
Booklet too! — Gast Manufacturing Corp., P.O. Box 117 -V, 
Benton Harbor, Michigan. 


Original Equipment Manufacturers for Over 25 Years 


GAST 
ROTARY _ « vacuum pumes 


SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 


e AIR MOTORS 
TO 4 HP. 


COMPRESSORS 
TO 30 P.S.I. 
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New Parts and Materials continued 


rotation. Two micro-switches, oper- 
independently adjustable 
cams, provide the upper and lower 
limits of ratios such as 250:1, 500:1, 
1000:1. Standard units are supplied 


in a molded glass fiber alloy case, and 


ated by 


special rotary limit switches are also 
now available in explosionproof en- 
closures. Gemco Electric Co., 25681 
W. 8 Mile Road, Detroit 19, Mich. 


For more information— 
Circle 38, inside back cover 


Motor Starter With 
Encapsulated Coil 


Encased within a molded, modified 
epoxy resin, this starter's coil is said 
to be resistant to combustion, mois 
ture, fungus, temperature and rough 
handling. ‘These dual voltage coils 
are matched to dual voltage motors. 
Coil changing is virtually eliminated 
and stocking of coils and starters 
simplified. For example, on 3, 74 
and 10 hp starters, one 220-440 v coil 
is used where six are normally 
required. 

The modified epoxy resin used for 
the encapsulation itself is capable of 

(Continued on page 246) 
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DIAMETERS MARKED € 
MUST BE CONCENTRIC 
WITHIN .0005 TIR. 


Five times as many parts checked per day... 
with a Kodak Contour Projector 


the KODAK 
CONTOUR 
PROJECTOR 


Here's one company's approach to the 
problem of receiving inspection that 
may help you save time, improve 
accuracy. 


TECHNOLOGY INSTRUMENT CORPORATION’S 
receiving inspection used to require 10 to 15 
minutes each to check incoming precision 
shafts by mechanical gaging. Inspection in- 
volved concentricity, diameters, shoulder 
locations, and other hard-to-measure di- 
mensions. Tolerances on these shafts— 
components of precision potentiometers— 
ranged from .002* to .0002*. 

Then they turned to optical gaging with 
a Kodak Contour Projector; inspection 
time was cut to 2 to 3 minutes per shaft. 


C] Put me in touch with your representative. 


NAME 


COMPANY. 


STREET. 


gerer epum qnc g 
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Here, again, is proof of how a Kodak 
Contour Projector often speeds inspection 
of precision parts. Dimensions difficult o: 
impossible to measure by mechanical meth- 
ods frequently are easily checked using op- 
tical methods. And you can shift from one 
part to another simply by changing a fix- 
ture and chart-gage. 

There's a Kodak Contour Projector for 
every inspection or measurement job, 
whether in the toolroom, in receiving, pro- 
duction, or final inspection. And there’s a 
representative in your area who can evalu- 
ate your needs for you. To get in touch 
with him, or for a copy of the booklet 
"Kodak Contour Projectors," mail the 
coupon below. 


EASTMAN KODAK COMPANY 
Special Products Sales Division, Rochester 4, N. Y. 


C] Please send me a copy of your booklet “The Kodak Contour Projectors.” 
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ELECTRIC MOTORS 


eee the choice of leaders 
in industry 


Hermetic Motors... built to 


cm 


12 nV ; ~a — 
\\ E 


SINGLE-PHASE 


au. calibro a io fi 


This photograph shows one of the stator winding machines, like 
those in the production line shown at top of the page. These 
machines, especially designed by Wagner engineers, are part 
of Wagner's modern motor production facilities. 
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POLYPHASE 


give you better sealed-unit performance 


When you design or build a refrigeration con- 
densing unit that is to be hermetically sealed— 
choose your motor drive with care. Remember, 
it’s your product that the user blames, if the 
motor fails. But, if you use a Wagner motor, our 
reputation is at stake, too. 


For that reason, we can't be satisfied to make 
just another hermetic motor... we can't be 
satisfied to merely meet industry standards. 


That's why only the newest and best production 
tools available anywhere — such as you see 
in the hermetic motor assembly line pictured 
above — are used at Wagner. 


That's why repetitive surge tests and dielectric 
tests are given to every Wagner hermetic motor 
stator. And that's why every rotor that goes 
into a Wagner hermetic motor is given an in- 
dividual speed test. 


It's this exacting kind of quality control that 
contributes to the long service life of each 
Wagner hermetic motor. 


When your motor drives are to be hermetically 
sealed, it's to your advantage to specify 
Wagner for use on your equipment. Get the 
facts... call the nearest of our 32 branch 
offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Ave. e St. Louis 14, Mo., U. S. A. 


ELECTRIC MOTORS e TRANSFORMERS e 
AUTOMOTIVE BRAKE SYSTEMS 


INDUSTRIAL BRAKES 
AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 





New Multi-Ported 


Back Pressure 
Valve... 


EXTRA 
LARGE 


CAPACITY 


For Maintaining Correct Back Pressure on Multi-Unit 


TYPE KD 
WITH 
HAND 
WHEEL 


TYPE KD 


Refrigeration and Heating Systems 


@ Suitable for any back pressure 


between zero and75 lb. gauge— 
or pressures below atmosphere. 


Model with handwheel adjust- 
ing screw available. 


For additional information on 
Type KD, and other new auto- 
matic valves in the Cash- 
Acme line, write our Engi- 
neering Department at the 
address below. To avoid de- 
lay, please include a brief 
outline of your pressure con- 
ditions and requirements. 


6662 E. Wabash Avenue 


lw new Cash-Acme Valve auto- 
matically maintains a constant 
back pressure on the inlet side, 
regardless of variations in com- 
pressor suction pressure or pressure 
build-up at the valve outlet—or 
despite changes in load or demand. 
Because it is generally impossible 
to hand operate and hold a con- 
stant back pressure, especially 
when several units are cutting in 
and out, the Type KD Valve is 
designed to do this automatically. 
Direct operated, packless, fully 
balanced and highly sensitive to 
slight pressure changes. Easy to 
adjust. Has large capacity on low 
pressure differences due to Multi- 
ported internal unit. 


Decatvr, Illinois 


The Complete Cash-Acme Line Includes Pressure Reducing and Regulating Valves, 
Relief Valves, Back Pressure Valves, Vacuum Regulators and Vacuum Breakers, 





New Parts and Materials continued 

withstanding temperatures of —90F 

to 250F. Furnas Electric Co., 1050 
McKee St., Batavia, Ill. 

For more information— 

Circle 39, inside back cover 


Circumference-Actuated 
Foot Switch 


Unlike ordinarv foot switches, this 
control is said to make positive con 
tact no matter where it is pushed, on 
top or anvwhere on its circumference 
It can also be activated with hand, 
elbow, or knee. This switch is par- 
ticularly recommended for precise, 
involved or dangerous manufacturing 
processes, where it is necessary that 
the worker have both hands free. 

The new switch operates on 110 v, 
10 amp, and measures 3%%x14 in. 
high. The outer shell is molded bake 
lite, with a non-skid rubber base. 
Both switch and cord are UL-ap 
proved. Birtcher Corp. 4371 Valley 
Blvd., Los Angeles 32, Calif. 


For more information— 
Circle 40, inside back cover 


Foot Switches With 
Three Kinds of Contacts 


In the momentary contact model, 
action is started by pressing, stopped 
by releasing. In the maintained con- 
tact model, action is both started and 


Differential Pressure Regulators, Strainers, Diaphragm Control Valves. (Continued on page 250) 
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2 pm 
CUTLER-HAMMER SALUTES 
THE PACE-SETTING NEW 


DIEHL MOULDER 


The New Diehl 12” Moulder 


The G. M. Diehl Machine Works, Inc., Wabash, Indiana dum o prts n 
has long been recognized as a leading manufacturer of aus e baddi cnini en d» ci» 
dependable woodworking machinery. Dependability is eb and nene ot oe medie. A 
important in woodworking machinery. The service is ime t entuli-of dio aadi 
rugged. The conditions under which woodworking ma- or sott the new Cutler-Hammer Heavy 
= pun: impose many problems not found in other Duty Oil-Tight Pushbuttons. 

Cutler-Hammer is proud to salute this fine company 
for its well-earned reputation . . . and for its latest achieve- 
ment in advanced engineering, the new Diehl 12” Moulder. 

BE a of the leadership shown in the design of the 

new Diehl 12” Moulder is the motor control used. 
Cutler-Hammer Three-Star Motor Control is featured. 3 
More "na twenty such panpani opo qan oo : ; i 
ment on the compact control panel of each machine. Al E -P yi4 
pushbuttons for control of the machine’s functions are CUTLER-HAM ER 
the new Cutler-Hammer Heavy Duty Oil-Tight Push- AD a aN ES 
buttons. By all comparisons, this is the finest electrical. MOTOR CONTRO! 
equipment available . . . the natural choice zer s 
cise performance and dependability are basic d 
jectives. CUTLER-HAMMER, Inc., 1332 St. qm Ave- 
nue, Milwaukee 1, Wisconsin. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 
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Look how easily and economically 
these METAL MUSCLES solve 
power drive alignment problems 


— 


A 


My, 


LT 


"72422 
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The non-rigid construction of an S.S.White 
flexible shaft automatically compensates for 
misalignment — allows the shaft to be run 
around turns, over or under obstructions — 
does away with the need for complex gear- 
ing systems, universals, etc. — eliminates the 
operational difficulties experienced with 
rigid couplings — and saves valuable assem- 
bly time spent in aligning the coupled parts. 
Engineering cooperation in applying these 


versatile “Metal Muscles” to your own 
i 
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Note how easily an 


— — equipment is always avail- 
accommodates itself to q P y 


variations in the positiqn able. Take advantage of it. 
of the driving element " i : 
There's no obligation. 


pv 


o 


ji 


Flexible shaft information for you... 
Bulletin 5306 has basic information and data on flexible shaft 
selection and application. Send for a copy. Address Dept. D 


"d 
dd Tl 
TUA 


S.S.WHITE INDUSTRIAL DIVISION 10 East 40th Street, New York 16, N. Y. 
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Do Vou Got All Thur... 


when you buy hydraulic 
packings and fluids? 


Compatibility — kind to each other 


One-source convenience 


On-time delivery, with adequate stocks of standard items 


On-the-job service—both design and application — by engineers 
trained in both packings and fluids 


.. you do when you spotyfy HOUGHTON! 


FIRST, because we have every type of 
packing you need including synthetic 
rubber, leather and the new Houghton- 
Developed rubber-impregnated leather 


packings. 


SECOND, every type: Cup, flange, U, V, 
including O-rings, washers, discs and 
gaskets . . . for oil, air, water and gas 
applications for all pressures and for 


temperature up to 2000°F. 


THIRD, we're the only packing manu- 
facturer also supplying all types of 
hydraulic fluids .. 


leum base oils. 


reinforced petro- 
lubricant additives for 
water systems... and the new Houghto- 


Safe non-flammable hydraulic fluid. 


MOREOVER, we give you complete en- 
gineering service to match Houghton 
quality packings and fluids. Ask the 
Houghton Man about it. 


HYDRAULIC PACKINGS AND FLUIDS 


+++ products of 
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Ready to give you 


on-the-job service...» 
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sgert New Parts and Materials. continued 
“Ho j stopped by pressing. The impulse 
Spray - "T be contact switch operates by pressing 

and release, with a fraction of a second 

| contact. No contact on the release. 

li d b 5 D C All three models have cast iron 

as app ie y quare 0. housings. Size: 44 x 34 x 14 in. 

‘ Weight: 24 Ib. All three types in two 

. ° . ° circuits: single-pole, double-throw, 

to multiple tapping operation, speeds production 30% double-pole,” doublethrow. Line 


master Switch Corp., 432 Woodstock 


s -— lerr. Woodstock, Conn. 
and in addition: 


Circle 41, inside back cover 


eliminates time and labor 


formerly required for draining á hi 
and wiping tapped parts — Panel Mount Snap-Switch 


A pushbutton snap-switch of the 


relieves one man for more type commonly called a “nut” switch 


productive work has been developed. A single round 


hole has to be drilled for installation. 
elimination of flood \rea required behind panel is ix 14 


system greatly improves ‘oe in. The pushbutton actuator is avail 
working conditions — f able with up to s in. overtravel. The 
= electrical rating is 12 amp, 125 v, 4 
substantial saving in lubricant hp, UL-listed. Optional terminals 
include screw, solder or quick discon- 
nect. Acro Mfg. Co., Columbus 16 
4 
Fa Ohio. 

see — For more information— 
| SAY — —- Circle 42, inside back cover 

b LE MACHINE EQUIPPED with 12 MIXING VALVES 

Í J Connector Tubing and Nozzle Assemblies mode up for 


SOLENOID VALVES 


CONTROL PANEL 


This tapping machine in the Square D Company production 
line handles a wide variety of tapping operations requiring as 
many as 12 taps in simultaneous operation. On job shown, tapping Relays for General Use 
3 holes in each of 2 switchbox covers, Norgren Spray-Lube System This ac or dc idley is relied up to 
increased production 30% ... eliminated the cleaning process. Even 8 amp, at 115 v, 60 cps, non-induc 
greater increases were reported on other jobs. tive load. Overall dimensions are 
The unpleasant and hazardous disadvantages of the previous 144 x 1x14 in. high and weight is 1.9 
flood system, splashing lubricant over the operator and the surround- oz. Contact combinations are avail 
ing floor, has been eliminated by Spray-Lube. Lubricant saving able up to three-pole, double-throw. 
(Stanicut No. 107) has been substantial. Solenoid valves permit the NEVER wt NONO in a 


: phenolic block, with barriers for over 
Spray-Lube System to be actuated only when taps are approaching milos insulation to meet UL speci 


and contacting the work. fications. 


The manufacturer states that the 
For complete data on this a new relay has already been applied 
n : int p ne h the N E to applications such as automatic 


control equipment, computers, com- 


E ‘or munications equipment, circuitry proj- 
3428 So [- 11] nglewoo ° $ : 
under Norgren Pneumatic Products. ects, remote control units, automatic 


C. A co 


"e" | (Continued on page 254) 
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775:2'** MICRO-FOG 


completely lubricates centerless grinder with 
only 12 drops of oil per minute 


V 


Here's another typical example of how 
Norgren Micro-Fog provides more efficient, 
automatic lubrication with minimum costs. 
Micro-Fog, replacing a pump recirculating 
system on the centerless grinder, uses only 
12 drops of oil per minute to lubricate the 
drive bearings, thrust bearings on wheel 
spindle, journal bearings, gear change box, 
journal and thrust bearings on back up 
wheel, and two sets of ways. A unique 
system of chevron grooving in drive shaft 
bearing aids in Micro-Fog distribution. 


V4" 0. D. TUBING 


TO po PRESSURE 
BEARINGS) — | > — REGULATOR 
GEAR BOX f e 2A2GG 
AND WAYS | j 


SOLENOID VALVE 


3%” 0. D. TUBING -^ 


——0 Qj AIR 
SUPPLY 


MICRO-FOG LUBRICATOR 
30-41-2S (3` USED) 


AUTOMATIC-DRAIN 


- MANIFOLD P FILTER 
11,200-2 (25) 
THE NORGREN MICRO-FOG 


LUBRICATION EQUIPMENT 3%” 0. D. TUBING 


For complete details on this Micro-Fog application 

write for Blueprint MF 15 or phone the Norgren 

representative listed in your telephone directory Es co. 
classified section under Norgren Pneumatic Products. 3428 So. Elati, Englewood, Colo. 
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Discharge orifice of 1” 
NICHOLSON trap (A) 
compared with other 
types of same size (B). 
Nicholson's greater—in 


every size! 
Compare capacity of a Nicholson Steam Trap with any other trap of same size. 


Greater capacity—right across the board —means Nicholson Industrial Traps dis- 


charge condensate and air from steam lines and process equipment faster, more 


effectively. In toughest steam-using equipment service, Nicholson's pay off 4 ways: 


@ lower initial cost—more for the money 

@ less upkeep expense— minor maintenance 
€ faster warmup—high, even temperatures 

€ faster production —increased 2075 to 30% 


Where performance counts, specify Nicholson. Write for Catalog 953. 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 


x; 
x x 
xx 
x x 
xx 
X 


14 OREGON STREET, WILKES-BARRE, PA. « SALES AND ENGINEERING OFFICES IN 58 PRINCIPAL CITIES 
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Patented 


Like other PIP pins, the Model "B" double-acting pin is solving 
countless equipment and machine quick-disconnect problems. The 
continuous ring and extended spindle are changes enabling the "B" 
series PIP pin to work easily where stress loading or hole misalign- 
ment problems cause ordinary pins to bind and resist removal. The 
new continuous pull ring is designed for heavy duty use for forcible 
removal of "bound" pins. An intentional blow on the protruding 
head or tip shifts an inner spindle— locking balls recede into body 
of pin and pin moves with the blow for easy installation or removal. 


X 


- N 
aS \ 
MAJOR IMPROVEMENTS - 


Actually, the pin may be driven in or out! Both of these PIP design 
advantages, combined with higher material strength, are available 
in the "B" series pins which include "T", "L" and "Button" type head 
styles (optional) in sizes to most bolt standards 


Because PIP self-safetying is automatic, no bolt, nuts, cotter pins, etc 
are needed. PIP pins are ideal for bracket, clevis, tube joining or 
similar uses in all commercial, industrial or critical military and 
aviation applications. 


Complete drawings and specifications can be bad by writing for brochure 5500. 


PIP — Reg. U. S. Pat. Off. 


VIATION 
Developments Inc. 


210 SOUTH VICTORY BLVD. BURBANK, CALIFORNIA 


BURBANK + CHICAGO + DENVER + FORT WORTH + KANSAS CITY + LONDON, ENGLAND + NEW YORK + SAN FRANCISCO -+ SEATTLE + TORONTO, CANADA + WICHITA 


MPR OV f i 


Product Engineering — December, 1955 


) EXPERIENCE TO GIVE YOU THE SAFEST 


SELF-LOCKING, QUICK-RELEASE PINS AVAILABLE ANYWHERE 





here are important reasons for 
specifying DINGS Direct Acting 
MAGNETIC DISC BRAKES! 


L 


A LL hi 


B Backed by years of specialized experience, 
the new Dings DIRECT-ACTING Magnetic 
Disc Brake now offers a combination of design and 
operating features never before offered to indus- 
tries where automatic, controlled braking is required. 
With simple, rugged construction, the new 
Dings Brakes are fully accessible, simple to 
install and adjust . . . with full direct action, 
which eliminates all mechanical linkages 
and levers, assuring instantaneous 
release and consistent, positive stops. 
Tbe new Dings Brake accommo- 
dates tbe standard NEMA sbaft 
extension, and may be used for 
THRU-SHAFT wben specified. 
Designed to meet new re-rated and 
old NEMA motor standards. 
Torque ratings from 1'/, through 
175 lbs. ft. 


Write for new Bulletin BK 4002 


DINGS BRAKES, INC. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 


4715 West Electric Avenue 
Milwaukee 46, Wisconsin 


D8255-2/3 


Q See ovr Catalog in SWEETS PRODUCT DESIGN FILE—Section 5a/Di. 


Product Engineering 


New Parts and Materials continued 
selectors, electronic controls and in 
numerable switching devices. Guard- 
ian Electric Mfg. Co., Dept. 1200, 
1621 W. Walnut St., Chicago 12, Ill. 


For more information— 
Circle 43, inside back cover 


Close Differential Relay 


lhis relay will drop out at 80 to 93 
per cent of pick-up voltage with fre 
quency held constant; smaller differ 
entials may be obtained if required. 
With voltage constant, the relay will 
pick up and drop out on variations of 
a fraction of a cycle. Power relay-type 
contacts used have adequate capacity 
for direct control of contactors and 
similar power switching devices. Re 
lays are available open or enclosed, 
one or two poles, normally open or 
normally closed. Automatic Switch 
Co., 391 Lakeside Ave., Orange, N. J. 


For more information— 
Circle 44, inside back cover 


All-Purpose Relays 


Designed to meet the standards 
for aircraft relays, this unit has 
molded phenolic insulation. Contact 
rating is 15 amp at 115 v, ac, or 32 


(Continued on page 258) 
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Automate for top performance with... 


ToSp 


BL IAM / 
SQUARE MEADS WITH TIE ROOS / 


/ 40% 
{ T-J 


1) WACEMAKER provides eddie. 
ediocent equipment without socrificing st 


@The Only Cylinders with all the Extras as Standard 

€ OIL pressure to 750—4AIR to 200 P.S.I. 

€ New Compact Design . . . Saves up to 40% Space 

€ Proven Performance . . . with Extra High Safety Factor 

€ Super Cushion Flexible Seals for Air. . . New Self-Aligning 
Master Oil Cushion 

€ Hard Chrome Plated Bodies and Piston Rods (Standard) 

€ Only from T-J can you ge! these newy ingenious cushion 
designs 


More and more of industry's automation 
problems today—solved with T-J Spacemaker 
Cylinders! New compact design and many 
more plus features for a new high in efficient 
cylinder performance and dependability. Wide 
range of styles, capacities . . . to help you save 
labor, reduce costs on all kinds of push-pull-lift 
jobs. Send for bulletin SM-155-1. The Tom- 
kins-Johnson Co., Jackson, Mich, 
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a aii ai / SPACE } 
g [r2] / S^vtD | 
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| 


YLINDERS 


yg OFF SHELF 
T DELIVERY 


Member of the National 
Fluid Power Associgtion 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHOR 





@ Since 1867 engineers, scientists, designers, sur- 
veyors, draftsmen have relied on K&E as the fore- 
most, most progressive, and most complete source 
of supply for the tools, equipment, and materials 
they work with. When you buy, think first of 
K&E, headquarters for 7,000 items. For example... 


ZEISS Ni2 
SELF-LEVELING LEVEL 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Compen- 
sator, built into the telescope levels the 
line of sight for you in a matter of mo- 
ments. It performs any kind of leveling, 
from rough cross sectioning to first order 
work. Bench-mark leveling, using two 
rods, is almost twice as fast with the 
Ni2 as with an ordinary level. Cross- 
sectioning with many sights from one 
set-up is even faster. Accurate up to + 
0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 


KEUFFEL & ESSER CO. 
New York + Hoboken, N. J. 


Detroit + Chicago « St. Lovis e Dallas è San Francisco è Los Angeles 
Seattle + Montreal 
Distributors in Principal Cities 
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Models 2F and 23 | Model D-11 Model F 
to 2 g.p.m., 25-42 p.s.i. to 7.5 g.p.m., to 18 p.s.L. to 17 g.p.m., to 17 p.s.i. 


——— a- — - — = - —— 


Models U-17 and U-34 MÉÀ — Models 3F and 3J 
to 38 g.p.m., to 21 p.s.i. to 70 g.p.m., to 11 p.s.i. | to 5 g.p.m., 29-65 p.s.i. 


NEW EASTERN CATALOG 


Recent redesign of these close-coupled Centrifugal Busen Convifussl Pump 


Pumps has gained tremendous ruggedness and Catalog contains engineering 
allowed for a wide selection of power requirements. data, performance charts, 

In every detail of size, weight, space requirements, diagrams and helpful general 
power, and costs, Eastern pumps fill the bill for strict information. Request 
process standards. Bulletin 110B. 

Six standard models range from 1/8th to 3/4 H.P., 

with capacities up to 70 G.P.M., pressures to 65 P.S.I. 

Eastern Centrifugal Pumps are available in Cast Iron, 

Bronze, Stainless Steel, Monel, and Hastelloy “C”. 


Eastern’s engineering service offers many special models 


to meet your specific needs as to capacity and os 
construction. Recommendations entail no obligation, A P INDUSTRIES, INC. 


i E x (A sy 
and your inquiries are invited. Z Of. ME UV 
. €/ HAMDEN 14, CONN. 


Lam. 
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EASY-FLO 


BRAZED CONSTRUCTION 


... today’s way of making metal products 
better— for less cost—more profit 


Fabricating from simple screw ma- 
chine parts and stampings or tubing 
joined with EASY-FLO - that's 
EASY-FLO brazed construction. 

EASY-FLO is the key factor, because 
this low-temperature silver brazing 
alloy just naturally produces high- 
strength, leak-proof, virtually inde- 
structible joints in ferrous, non-fer- 
rous and dissimilar metals. What’s 


more EASY-FLO does this with un- 
matched speed and economy because 
of the alloy’s low flow point and ex- 
treme fluidity. 


The faucet spout shown, is typical of 
the thousands of parts and products 
now made better and at far less cost 
through effective application of 
EASY-FLO brazed construction. 


New Parts and Materials continued 
v, dc, non-inductive load. The relay 
is available from stock in a wide range 
of coil operating voltages for either 
ac or dc. Ohmite Mfg. Co., 3681 
Howard St., Skokie, Ill. 


For more information— 
Circle 45, inside back cover 


Electronic Relay 


A super-sensitive relay capable of 
operation on less than 15 millionths 


of an ampere has power amplification 
said to be approximately 10 million 
to one. Input power to the relay is 
less than 0.00011 w, while the output 
circuit can carry up to 1150 w. 

[he new relay is expected to find 
application as a level control for fill 


GET FULL EASY-FLO 
BRAZING FACTS NOW 
Bulletin 20 will 

bring them. It 

may well open 

the door to bet- 

ter products and 

added profits for 

you. W'rite for a 

copy today. 


ing containérs, as a temperature or 
pressure-controlling device, to measure 
movements of delicate devices. The 
relay is 24 x 5$ in. and is of the plug- 
in type. Industrial Electronics Co., 
Inc., Hanover, Mass. 


For more information— 
Circle 46, inside back cover 


EASY-FLO SHIM 


Parts are held in fixtures with EASY-FLO 45 
pieces preplaced and brazed by gas-oil burners 
One fixture is loaded while other is heating 


DRAWN BRASS 
TUBE + 


4 
EASY-FLO WIRE —> 
$ 


+ 
BRASS BOSS 


EASY-FLO WIRE ) 


Brass boss and sleeve of the faucet 
spout are screw machine parts. An 
EASY-FLO 45 shim and piece of bent 
wire make the joint at the boss end, and 
a piece of the alloy wire makes the 
sleeve joint. Tubing ends are precisely 
shaped to fit boss and sleeve. 


^ 
BRASS SLEEVE 


In the brazed assembly above, note 
neatness of the joints — just a fine line 
of alloy all around — evidence of the un- 
restricted capillary action and all-over 
penetration assured by EASY-FLO’s ex- 
ceptional fluidity. EASY-FLO joints sel- 
dom need finishing. 


Direct Reading 


Photos and data Elapsed Time Indicator 


courtesy of the 
Deita Detroit Corp 
Detroit, Mich 


[his running time meter is avail- 
And here's the smooth, gleaming spout A d i TA itl 
after plating. No sign of a joint is visi- able in a dusttight case with 


bio. From every angie, it's the equal of synchronous motor drive. A five-digit 
a single, homogeneous piece. d ; 
counter accurately registers accumu- 
lated hours of equipment operation. 
Available for use on 115 v, 60 cps, 
ac. Two models are currently being 
produced, one indicating hours in rv 
(Continued on page 262) 


wo 


HANDY & HARMAN 


General Offices: 82 Fulton $t., New York 38, N. Y. 
DISTRIBUTORS IN PRINCIPAL CITIES 
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E COLLA 


Model MTS (Single 


chanically-Actuated Mul- 


mau 


b. 


A Model MOD (Duplex) 
Oil-Actuated Multiple 
Plate Clutch. 


Model MTU (Duplex) Me- 
chanically-Actuated Mul- 
tiple Plate Clutch (Dry 
Operating). 


tiple Plate Clutch (Oil 


Operating). 


$4 


and MECHANICALLY-ACTUATED 
TWIN DISC MULTIPLE PLATE CLUTCHES 


Twin Disc Model MOS (single) and 
MOD (duplex) Oil-Actuated Mul- 
tiple Plate Clutches—offer ma- 
chine tool designers plus advantages 
never before available. They are Twin 
Disc’s answer to the demand for high 
energy, high inertia, high horse- 
power clutches especially adaptable 
to applications creating high temper- 
atures and operating under heavy, 
abusive loads. 

Models MOS and MOD clutches 
give new performance on the job 
because: 


* New, integral oil cylinder clamps 
plate stack, compensates automati- 
cally for friction plate wear. 
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OIL-ACTUATED 


* Mechanical controls to take up or 
adjust dor wear are eliminated. 
Wear life is longer! 

* A floating pressure plate is the ram 

c 


of the cylinder. 
wear, ram 


As plate stacks 
travel increases auto- 


matically. 


* Torque capacity of clutch is always 
constant for a given oil pressure. 
There's no loss of torque through 
plate wear or varying adjustment. 


* Constant torque capacity often per- 
mits more compact installation of 
a smaller clutch . . . saves space and 


cost. 


* They're adaptable to remote con- 


trol without mechanical actuating 
linkage. 


* They offer continuous service with 
minimum maintenance. 


Twin Disc Model MTS (single) and 
MTU (duplex) Mechanically- 
Actuated Multiple Plate Clutches 
—are the standard of the industry 
for machine tool users who prefer 
mechanical actuation. These long- 
established, proven-performance 
clutches feature: 


*High clamping efficiency — with 
comparatively low pressure on 


clutch lever. å 


* High torque capacity — with longer 
wear life. Single-point adjustment 


to reduce maintenance time. 


* Compact design — to operate in 
minimum of space. (Shorter clutch 


lengths). 


* Stability — unaffected by centrifu- 


gal action. Permit high rotation 


speeds. 


* Close tolerances— all parts accu- 


rately machined. 

* Heat-treating of operating parts— 
for maximum strength and longest 
operating life. 

Twin Disc Mechanically- Actuated 

Multiple Plate Clutches, Models MTS 

and MTU, are available for either 

dry or oil operation, 
from .47 to 44 hp per 100 rpm. Write 

today for Bulletin 134-B, 

plete information to help you select 

the proper type and size Twin Disc 

Multiple Plate Clutch for your appli- 


in capacities 


and com- 


cation. Twin Disc Clutch Company, 
Racine, Wisconsin, Hydraulic Divi- 
sion, Rockford, Illinois. 


BEINE 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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Spring Washers 


FLAT-CUPPED 
SLOTTED 
WAVY 
CURVED 
FINGER 
BELLEVILLE 


D 
a 


Loading Springs 
for ball-bearings 
carried in stock 


COMPANY 


DIVISION OF ASSOCIATED SPRING CORPORATION 


BRISTOL, CONNECTICUT 
and SYRACUSE 9 (Solvay), NEW YORK 
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Four important things happened when this manufacturer switched from cast 
aluminum to Harvey Press Forgings. First... machining operations were 


“We always had them cast; 


sharply reduced. Second . . . the dense, fine grain structure cut rejects Third 

. scrap loss dropped. Fourth... the product was improved, for high- 

but we found Harvey Aluminum strength, press-forged pistons assured longer engine life. The whole story, 

summed up, is one of lower manufacturing costs, better product, higher profits 

Harvey Press Forgings can help yourown product the same way. 

r , gs J oo J J 
forgings made better pistons 


A Harvey Engineer will be glad to show you how. The first step 


is to send today for our latest brochure, “Aluminum Forgings.” 


Harvey is a leading independent producer of aluminum extrusions in all alloys and 
all sizes, special extrusions, press forgings, hollow sections, structurals, rod and bar, 
forging stock, pipe, tube, impact extrusions, aluminum screw machine products and 
related products. Also similar products in alloy steel and titanium on application 


Making the most of aluminum HARVEY ALUMINUM SALES, INC 


TORRANCE, CALIFORNIA 
for everyone Branches in principal cities 
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For 
SPECIAL 
HINGES 

and 
STAMPINGS 
for this 
booth... 


JESA got the call 


Available for service 24 hours a day, exposed to all kinds of weather, 
this all-aluminum outdoor telephone booth, designed by the Bell Tele- 
phone System, had to be serviceable in every detail. That’s one reason 
why Stanley got the call to provide special stainless steel hinges and 
stampings. 

Stanley supplied hinges and stampings (above) that control the folding 
action of the door and hinges that affix the door to the booth. These 
hinges had to meet rigid functional requirements. (Note that the upper- 
most hinge is spring-loaded.) They had to be produced in large quantities, 
yet economically, 


COMPLETE FACILITIES . . . COMPLETE SERVICE | 


Your hinge and stamping requirements may be similar 
... or differ greatly. In any case, Stanley can meet your 
needs. That's because Stanley has the know-how and 
complete facilities required . . . its own steel mills, test- 
ing and research laboratories, product design, tool- 
making ond finishing departments. For your special 
hinges and stampings call on Stanley . . . now. 


Write Today For Free Folders 


"EE WO TL OR TE 
P A : x fuod: y ce Shag S 


PRES 
THE STANLEY WORKS 
68D-P LAKE STREET, NEW BRITAIN, CONN., U.S.A; 


STANLEY TOOLS © STANLEY HARDWARE 
STANLEY ELECTRIC TOOLS © STANLEY STEEL STRAPPING * STANLEY STEEL 
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New Parts and Materials continued 


hr steps to 9999.9 (166.6 hr). The 
units measure 14 x 2} in. long and 
mount in front or behind the mount 
ing panel. Electrical connections are 
from the rear through solder-type 
terminals. Haydon Mfg. Co., Inc., 
245 E Elm St., Torrington, Conn. 


For more information— 
Circle 47, inside back cover 


Automatic Cycle Timer 


lhis timer is adaptable to air- 
operated equipment where air cycling 
is required. Also contained is an 
auxiliary circuit for triggering electri 
cally any outside unit which may be 
used in conjunction with the ai 
equipment. 

[Ihe timer can be set to supply a 
quantity of air for a pre-determined 
time interval ranging from $ sec to 
60 hr, depending on the model 
selected. This time cycle is constant 
regardless of air pressure used. Re 
adjustment of time cycle is a matter 
of seconds. 

Also contained in the unit is a 
manually reset digital counter for 
maintaining a constant check on pro- 
duction and a three-way valve with 
+ in. outlets. A snap-type limit switch 
with cord and plug is also supplied. 
Model Machine Co., 4729 Haw- 
thorne St., Philadelphia 24, Pa. 

For more information— 
Circle 48, inside back cover 


Twin Counter 


A counter sealed within this de- 
vice’s housing serves to record total 
job production, and can only be re- 
set to zero when the housing is un- 
locked by authorized personnel. A 
second counter, this one mounted 
outside the case, can be used to re- 
cord shift production or to help keep 
daily records. This unit, which was 
originally designed for automatic 

(Continued on page 264) 
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COMPARE AIR LINE LUBRICATORS 


d.you're sure to specify 


Air line Air line Air line 
lubricator lubricator lubricator 
C 


Only one size needed to handle any air line 
upto 14” pipe size. 


Only oil MIST metered into air stream. 


Can be filled and serviced without air line 
shut-down. 


Can lubricate any amount of air—from % cu 
ft. up to capacity of air line (14” or less 


Tamper-proof adjustment. 


CONSTANT lubrication, resulting in minimum 
waste and contamination. 


In-line mounting. 


Operation is monitored instantly, clearly, easily. 


Maintains minimum pressure drop, regardless 
of air volume and pressure 


Filtered oil feed tube. 


Absolute lubrication, regardless of cycle 
frequency. 


Adaptable to right- or left-hand mounting 
without modification. 


Instant starting. 


Visible oil reservoir. 


-— 
= 
-— 
-— 
- 
-— 
L- 
-— 
-— 
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- 
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y" "| wn | 


more than 10096 greater efficiency 
5096 reduction in lubricant and maintenance costs 
. all at no increase in price 


Write--Wine--Phone... for complete details 


GITS BROS.MFG. Co. 


1838-C South Kilbourn Avenue, Chicago 23, Illinois 


Specialists In 
LUBRICATING DEVICES 
and SHAFT SEALS 
FOR ALMOST 

HALF A CENTURY 
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SAVE 


on original development costs 
by using REULAND ELECTRIC'S 


SPECIAL-MOTOR “LIBRARY” 


Over 900 Different 


MOTOR #184 Electric Motors 


HIGH STARTING TORQUE ON LOW 
CURRENT — plus variable speed re- 
duction, are features of this Slip 
Ring Gear Reducer motor. Aids in 
getting heavy loads up to full speed 


Slip Ring through step by step starting. 
Motoreducer 


FLUID-CUSHIONED ACCELERATION, 
SLOW SPEED, SPLIT-SECOND BRAKING 
—Internal fluid coupling provides 
smooth starts, prevents “jamming” of 
equipment. New “doughnut” magnetic 
brake can be mounted before or after 
coupling — or both. 


Fluid-Shaft 
Motoreducer 
with Brake 


MOUNT PUMP DIRECTLY TO MOTOR’S 
END BELL—Eliminates usual need for 
separate pump-mount platform. In- 
sures absolutely perfect alignment 
with pump shaft. Available with 
flange on one or both ends. For all 
Hydraulic Pump standard pump makes. 
Mount Motor 


MOTOR #912 


COMPACT SPEED REDUCER — This 
right-angle, worm type gear re- 
ducer provides lowest cost speed 
reduction. Mounts on floor, over- 
head or side. Extremely versa- 
tile, multi-shaft load hook-up. 


Fits tight 

Right-Angle ghtest quarters. 
Worm 
Motoreducer 


XPANDABLE" DESIGN MEANS ALMOST UNLIMITED ADAPTABILITY 


Don't pay for special motor development until you first check 

the Reuland SPECIAL-MOTOR LIBRARY. Reuland's revolutionary 

new XPANDABLE DESIGN idea has produced literally hundreds 

of unique power packages, one of which may already be the 

answer to your n 
Reulat 

ul teraturé will be se 


J (n nramn! ner 
gIVE prompi, pe 


Western Division: Alhambra 15, Calif. — Eastern Division: Howell 15, Mich. 


New Parts and Materials continued 


screw machines, can easily be manu 
ally re-set by means of an external 
knob. 

[Ihe counter records only full 
length parts. In addition, when bar 
stock has run out, a red signal light 
is actuated and a loud warning buz 
zer is sounded. Count-O-Larm Co., 
1271 W. North Ave., Chicago 22, Ill. 


For more information— 
Circle 49, inside back cover 


Counting Switch 


[his counter trips a switch after a 
pre-set number of electrical impulses, 
shutting down machinery automati- 
cally. It can be applied to machine 
tools to assure that tool wear never 
reaches the point where tools must 
be ground excessively to resharpen. 
Hagen Mfg. Co., Moline, Ill. 


For more information— 
Circle 50, inside back cover 


Differential Counter 


The differential counter is designed 
to provide a system of count control 
for conveyors, transfers and machines. 
It consists of a gear train driven by 

(Continued on page 269) 
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The forgings illustrated are typical of the large Aluminum Alloy Airplane 
parts in current production on the heavy presses at Wyman-Gordon. 


A new era in the art of forging has been demon- E! G C 
strated as production goes forward on this 35,000- YMAN - 0 H DO k 0. 
ton closed die forging press. Larger forgings with Established 1883 

thinner sections and closer tolerances than here- FORGINGS OF ALUMINUM * MAGNESIUM 


tofore possible open new concepts in forging STEEL * TITANIUM 


design. Wyman-Gordon continues to pioneer by WORCESTER 1, MASSACHUSETTS 
— Keeping Ahead of Progress. HARVEY,ILL. œ DETROIT, MICH. 


Product Engineering December, 1955 





EXPLODED VIEW of Worthington QD Sheave shows 


COMPLETELY SPLIT QD HUB holds shaft tightly under 


heaviest shock loads 


*CUP POINT SET SCREW in QD hub keeps shaft key 
in position 


*CLAMP SCREW secures hub in proper alignment on 
shaft when mounting sheaves 


TAPERED FIT between hub and sheave allows easy-on, 
easy-off, hold-tight action 


design features that make it industry’s first choice. 


© 
© 


e 


PULL-UP BOLTS draw sheave on to hub to produce 
positive fit on shaft 


TAPPED HOLES in sheave permit pull-up bolts to be 
used as jack screws to break cone grip when remov- 
ing sheave. 


GROOVE CROSS-SECTIONS are accurate and uniform 
so that each V-belt seats properly, pulls evenly. 


*All Worthington-Manufactured QD Heavy-Duty 
Hubs incorporate these exclusive features. 





H 


[2 


4 


Who says i 
ll sheaves are alike? 


Nobody who ever saw the Worthington QD, we wager. 
Big difference between the QD (that's short for quick-detachable) and ordi- 
nary sheaves is this: the QD is easiest to get on, easiest to get off, yet always 


grips tightly on the shaft. 


Those are the big reasons why design engineers specify more QD’s than any 
other sheave — why the QD will do a better job on your product. 


More reasons for standardizing on the i) 


SCIENTIFIC DESIGN of Worthington QD Sheaves not only 
provides more efficient transmission of power but actuallv 
adds to the looks of your product. What's more, I-beam 
construction of the QD DriveN sheave provides greater 
strength with less weight. You'll find Worthington QD 
Sheaves a dependable source of trouble-free mechanical 
power transmission. The large variety of immediately avail- 
able standard sizes and ratings, for A, B, C, and D section 
V-belts, makes for a simple, economical solution to your 
design problem. 


GOOD NEWS FOR DESIGN ENGINEERS! Now, 
with Worthington's new 100-page “Master En- 
gineering Manual," you can select the right 
sheave and V-belt combination for your equip- 
ment in three minutes. Easy-to-use tables take 
all the complications out of sheave selection 

require Only simple arithmetic. Be sure to write 
for your copy today. It’s free, of course. Worth- 
ington Corporation, Mechanical Power Trans- 
mission Division, Section MV.5.5, Oil City, Pa. 


X31 
SZ bb 
LL 


PROMPT SHIPPING SERVICE. Thirteen factory warehouses with 
stocks covering over 100,000 V-belt drive combinations, from 


42 to 600 horsepower, support more than 250 distributor 
outlets. These shipping centers can fill your requirements fast. 


Warehouses Located at: Kearny, N. J. * Oil City, Pa. * Port 
land « San Francisco * Los Angeles * Denver * Tulsa * 
Ft. Worth * Houston * New Orleans * Chicago + Cleveland 
» Atlanta, Ga. 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


Compressors èe Pumps »* Multi-V-Drives èe Variable Speed Drives 
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for a TOUGHER STEEL? 


Unusually tough, even at sub-zero temperatures, 


Lukens “T-1” steel can reduce equipment costs. 


Failure from abrasion or from impact can happen to the steel 
in your equipment, too. Here’s the answer—the tougher steel 
you've been looking for. Lukens “T-1” steel has excellent re- 
sistance to the combination of wear and impact, is tough 
enough to withstand unusual stresses and pressures as well as 
shock at either sub-zero or high temperatures, thus lowering 
maintenance costs and lengthening equipment life. 

Because of its high yield strength (over 90,000 psi) this new, 
all-purpose steel offers lighter weight and reduced thickness in 
comparison to heavier, thicker plates of carbon steel, thereby 
reducing material, construction and shipping costs. Engineers 
and designers can take advantage of Lukens *'T-1" steel's many 
superior properties, such as its ready weldability and excellent 


wear characteristics, which will pay off in design freedom and 


“T-I” STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 


increased equipment efficiency. And Lukens’ range of steel plate 
sizes—including the widest and heaviest plates available any- 
where—makes possible additional savings through the use of 
wider plates that require fewer welded seams. 

rhe latest addition to Lukens’ complete line of carbon, alloy 
and clad steels, this quenched and tempered alloy plate steel’s 
unusual combination of properties suits it especially to applica- 
tion in pressure vessels, bridges, shipbuilding, construction 
machinery and general industrial equipment. On problems of 
design, selection, application and fabr icating techniques, Lukens 
offers full technical assistance. If you would like further infor- 
mation on Lukens "T-1" steel, write today. Address: Manager, 
Marketing Service, 775 Lukens Building, Lukens Steel Com- 


pany, Coatesville, Pennsylvania. 


To get the new,:28-page book on 
Lukens “T-1" steel, ask for Bulletin 781. 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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New Parts and Materials continued 


two continuous duty solenoids—add 


and subtract, three single-pole, 


double-throw roller-tvpe switches, a 
dial and an adjustable pointer. Two 
of the switches are adjustable from 
the dial by setting thc 


knob is 


maximum 
pointer. To set, pulled, 
pointer turned to the desired setting 
and the inner dial is read. The maxi 
mum switches then operate when the 
counter reaches the sct count. The 
other switch is the zero switch and 
operates when the dial pointer (black) 
is at zero count. 

The counter will record electrical 
impulses as received by the add-or 
subtract solenoid in any combination 
received. The counter will operate at 
the rate of 200 per minute. Dimen 
sions are 53 x 543 x 6® in. deep. 
Ralph D. Ernest 
12818 Puritan -Ave., 


Mich. 


Associates, Inc., 
Detroit 27, 


For more information— 
Circle 51, inside back cover 


Digital Decade Counters 


Power requirement of this counter 
is 1.2 w. It employs the printed 
circuit principle providing a maxi- 
mum of ventilation, lower operating 
temperatures and increasing the life 
of the instrument. 

The new unit is based on printed 
circuits and is being manufactured 
in two types. One has decades with 
a staircase output of voltage pro- 
portional to the count which enables 
the output of the decades to be re- 

(Continued on page 270) 
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Fast 
change-overs 
are easy 
on the new 


DN S 


D Power Drive Cylinder 


This cylinder has all the most wanted design features . . . 
provides exceptional adaptability, quick assembly ana 
disassembly. You can make many fast change-overs using 
the simplest tools. Cushioning is easily adjusted; packing 
and internal parts can be changed; operation modifications 
can be made quickly on the basic cylinder. 
No other cylinder offers so many vital features: compact, 
streamlined design; lightweight aluminum alloy and steel 
construction with »o sacrifice of strength; sealed-in lubrication 
which eliminaces need for external line lubricators. Operates with 


air, water or oil without interchanging or adding parts. 


RATINGS: alr 
LA”, 2Y, 3" 


n 
3 474 4 9 


200 psi; water or oil 500 psi; Bore diameters: 


1". Mountings: foot, flange, pivot, clevis, trunnion 


NATIONAL PNEUMATIC C0., INC. ^"^ HOLTZER-CABOT ^'^^ 


»*2-92222922927299* 


in Principal Cities throughout the World 


125 Amory St., Boston 19, Mas 
Sales Service Representatives 


Designers and manufacturers of 
mechanical, pneumatic, hydraulic, electric 


and electronic equipment and systems 


INDUSTRIAL ACTUATORS AND CONTROLS DIVISION 
NATIONAL PNEUMATIC CO. INC 
125 Amory Street, Boston 19, Massachusetts 


Gentlemen: Please send me design information on the NP Power Drive Cylinder . Include in- 


formation on NP Power Check feed control — NP Power Trol valves 
— 
ite 

Company... . 


Street . . 


*"*999*999"9999»9"9"9"9"^»^292299»** * 


oO ae 





Thickness Nominal 
Inches Size 


Your Best 
Source Ip | S 


3X4 36x36" 
Va A8 x 48* 
s 
Ya & Up 
* Con be furnished E 
in Ya sheets 


HERE’S WHY: You can 
order in quantity and in 


DIAMETER INCHES 
1 

. . . Vs 

a wide variety of sizes— - 

: 1% 

and be certain of complete 1% 

12 

| 1% 
2 

2 

assures you thoroughly 2⁄2 
3 


Other diameters 
on specification 


uniformity throughout. 
Our strict density control 


non-porous Teflon— 

free from any flaws which 
might possibly affect 
your end use or product. 
Dimensions are accurate 
to your most critical 


TYPICAL SIZES 
INCHES 


0.0. 1.0. 


tolerances—no rejects, 
waste of material or loss 
of time. You get product 
purity — Teflon at its 
best in every one of its 
remarkable characteristics. 
Delivery is prompt— you 
get the quantity you 
want when you want it. 

Since the availability of 
Teflon, "John Crane" 
engineers have worked 
with Industry to successfully 
solve innumerable problems and 
develop new applications. You can 
benefit from their experience 
and know-how. 


Request full information and ask for our bulletin, The Best in 
Teflon. Crane Packing Co., 1845 Cuyler Ave., Chicago 13, ill. 
In Canada: Crane Packing Co., Ltd. 
617 Parkdale Ave., N., Hamilton, Ont. “N 
o 


[SS CRANE PACKING COMPANY Jap 


New Parts and Materials continued 


= = 
= 
| = 


corded on an oscillograph. The other 
group has decades with a four-line 
coded output which can be used to 
printers. The 
models will accept input pulses at 
varying 100,000 

per ten 
impulses received at the input, one 
pulse is generated at the output. 
Brush Electronics Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. 


For more information— 
Circle 52, inside back cover 


operate mechanical 


rates from 0 to 


counts second. For each 


Miniature Power Unit 


unit that suc 
vibrations of 


A miniature power 
cessfully withstands 
2000 cps at 10 G provides a remote 
means of actuation, through flexible 
drive equipment, for screwjacks, gear 
boxes and controls. Torque ratings 
are as follows: normal operating, 0 
to 18 in-lb; maximum operating, 30 
in-lb; maximum static, 82 in-lb; and 
ultimate static, 97 in-lb. Suited espe- 
cially to the limited confines of the 
jet-aircraft pod, a typical unit weighs 

4 lb and measures 2.7 x 5 x 7.5 in. 
[Ihe basic unit includes end-posi- 
tion limit switches and a radio noise 
filter. Power supply may be either 26 
(Continued on page 274) 





Product Engineering — December, 1955 


| 





Now you, cam, 


STOP “SHOPPING AROUND 
fou Coils... 


SAVE TIME AND MONEY 


Take a close look at how you’re specifying and buying the controls that 
you're using for regulating temperature, pressure, vacuum, liquid level 
and humidity in equipment that you manufacture. If you get some here 

.. some there . . . you're not getting the most for your control dollar! 


X HONEYWELL CONTROLS PURCHASE PLAN 


. is the unique, better way to buy controls. It sets up an integrated 
plan for your control purchases to give you the benefit of most advan- 
tageous prices . . . plus simplified stocking through single source con- 
solidated buying. It gives you the most complete coverage of require- 
ments from Honeywell's tremendous variety of 7000 different controls, 
which encompass practically any control job you may have. And it 
assures you of important plus values . . . superior quality and the backing 
of a nation-wide service organization . . . that only Honeywell, the world's 
leading manufacturer of controls can offer. 


Take the first step right now, toward putting your controls purchasing 
on a planned, economical basis. Just fill in the coupon and return it to us. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne 
and Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. Also manufacturers of a complete line of precision measuring, 
recording and controlling instruments. 


iH Honeywell 


Industrial Division 

Minneapolis-Honeywell Regulator Co. 

Wayne and Windrim Aves., Philadelphia 44, Pa. 

C) Please send me your catalog on Honeywell Controls. 
I'd like a Honeywell sales engineer to discuss how the 


Honeywell Controls Purchase Plan can be applied to 
my control purchases. 


Name 


Title. 





Company 








Ree teen 


lam m 
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Fairbanks-Morse 





the point is 


. when a well-known electronics 
firm needed a D.C. power supply, 
with extremely special electrical 
characteristics for a new design of 
electronic computer, they turned to 
Fairbanks-Morse for Experienced 
Application Engineering. 


More than a piece of electrical 
equipment, they wanted the plus of 


e E 
bí EJ 
experience and product knowledge 
that brings a successful product out 
I4 E 
? E 


of the design stage to commercial 
bd reality. 


When next your design problems 
involve electrical machinery—be it 
one or 10,000 horsepower—call on 
Fairbanks-Morse electrical experi- 
ence. Fairbanks, Morse & Co., 600 
S. Michigan Ave., Chicago 5, Ill. 


/ 
m FAIRBANKS-MORSE 


aname worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + PUMPS 
SCALES + RAIL CARS + HOME WATER SERVICE EQUIPMENT - MOWERS - MAGNETOS 
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New Parts and Materials continued 
i Ow O an, v, dc; 115 v, single-phase, 400 cps, 
ac; or 200 v, three-phase, 400 cps, ac. 


Lear, Inc., 110 Ionia Ave., N.W., 
Grand Rapids 2, Mich. 


For more information— 
Circle 53, inside back cover 


Shaft-Mounted Gearmotor 


Hollow output shaft in these units 
permits shaft mounting. Ratings 
range from 3 to 5 hp, inclusive, with 
output speeds from ] to 345 rpm. 
Motor and gear reducer frames arc 
made of a heat-treated alloy of 
aluminum. 

The seal-bearing surfaces are honed 
to a No. 7 to No. 12 micro-finish. 
l'he wormgear is made of gear bronze. 
[he worm is machined from high 
quality steel, after which it is car 
burized, hardened and ground or 
polished. Electra’ Motors, Inc., 
Anaheim, Calif. 


For more information— 
Circle 54, inside back cover 


HERE'S HOW YOU CAN GET THE GRAPHIC STORY OF CAMS 
THAT “COULDN'T BE BUILT"—BUT WERE DELIVERED BY PARKER! 


Send today for the new, fact-filled Parker folder —discover 
how Parker can engineer and build three dimensional 
cams with an infinite number of precisely machined 


stations to serve as the "brains" for a wide range of 
automatic operations. 


Totally-Enclosed Motor 


A totally-enclosed motor originally 
| designed for aircraft applications is 
ast | 1 


| said to be suitable for blower drives, 
DA pad » | pump drives, actuators. The motor 
delivers + hp continuously at 5700 
aN E | rpm, operating on three-phase, 400 
ES. WORKS | 


cps, 208 v, ac. Starting torque of the 
i ] X Dn ISTON motor is 4.5 in-lb, while the maxi- 
FRANKLIN AVENUE @ HARTFORD, CONNECTICI 


(Continued on page 279) 
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How One Piece Case 
Increases Gearmotor Life 


Exclusive with 


U.S. 


SYNCROGEAR 
MOTORS 


Gear alignment essential for long life 


The U.S. design is a single solid unit which maintains alignment. Both 
bearings of the countershaft are in the same casting. The bores are therefore 
absolutely concentric and can never become misaligned, whereas in 
common units, a two-piece casting is used which may cause misalignment. 
The rugged U.S. pyramidal gear case gives stronger and more accurate 
support to the bearings and shaft, insuring permanent alignment 

for longer trouble-free motor life. 


U.S. Features: 


Solid Shank Built-in Pinion 
Asbestos-Protected Windings 
Hardened Gear Teeth 

Positive Automatic Lubrication 
Normalized Castings 
Compactness 


Dependable, Economical Quiet 
Operation 


Wide Selection of Types and Sizes 


COMMON TWO-PIECE DESIGN 
| U.S. ELECTRICAL MOTORS Inc. 


MAY MISALIGN! 
—— HÀ " . 

P.O. Box 2058, Los Angeles 54, Calif., or Milford, Conn. 

" a PA oO T oO RG EE Send Syncrogear Booklet 


E 
Mail Coupon for Free Descriptive Multi- ^u 


color Booklet with all the facts you e 
should know about geared motors. ADDRESS 


EM eae ee 


e sansedivciotagsiund qu» cup aspune dna qiip boues quedas ctp ptum an) 
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DETAIL OF FILTER ELEMENT. 
Major discs are spaced 0.012 
in. apart by minor discs. 
Therefore particles larger 
than 0.012 in. can’t enter. 

Particles down to 40 microns 
are stopped between inner 
edge of major disc and outer 


PRECISION-GROUND MINOR 
DISC has radius just 40 
microns short of major disc 
inner edge. Short effective 
length of micronic restriction 
gives the filter its high flow 
rate, Cleaner blade bears 
against outer edge of minor 


edge of minor disc. A disc to comb out dirt. ^ 


CUTAWAY of new SUPER Auto-Klean. Dirty liquid enters inlet (1) at left, 
fills housing (2) and flows through metal-edge filter (3) of stacked major and 
minor discs. Trapped dirt is combed out by cleaner blades (4) when discs are 
rotated and is removed through drain (5). Clean liquid rises through center 
of filter element, leaves at right. 
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-self-cleaning filter! 


The SUPER Auto-Klean for lube, hydraulic 
fluid, coolant, fuel and other liquids 


... and you can clean this filter by simply turning the 
handle! 

Many times smaller than other micronic filters of equal 
capacity, Cuno's new SUPER Auto-Klean filter now 
makes possible economical, compact, micronic filtration 
at high flow rates and eliminates the need for replace- 
ment cartridges. On machine tools and industrial ma- 
chinery, SU PER Auto-Klean gives micronic filtration of 
lubric: ating oil, hydraulic fluids, coolants, fuels and 
other liquids. Here’s what it offers: 

1. Full-flow micronic filtering with a self-cleaning 
filter. Filter can be cleaned continuously with motor 
drive or intermittently by manually turning handle. 

2. Eliminates cartridge changes. Ends operating costs 
if you've been using cartridge filters. WILL IT FIT? Here's how one designer answered that ques- 

3. No pressure drop build-up. An 8-in. long, 2%-in. tion. Filter (circled) mounts horizontally in side wall of hy- 
diameter cartridge handles 30 gpm of oil of 200 SSU draulic fluid reservoir in this surface grinder. 
viscosity with only 3 psi pressure drop—up to 75% more 
with slightly higher pressure drop. 

4. Positive protection against particles larger than 40 
microns (actually 0.0015 in.). Filter can’t rupture or 
channel. 

5. Much smaller than replaceable-cartridge-type fil- 
ters of equal capacity. It saves with lower initi: il costs, 
lower installation costs, requires less space than car- 
tridge units. You get high capacity in a small package. 

6. No duplex units needed. Handles full flow all the 
time with no interruptions for cleaning. 

7. SUPER Auto-Klean fits existing Auto-Klean hous- 
ings. You can easily replace most 2X-in. diameter car- 
tridges with SU PER Auto-Klean for finer filtration. 
MES s some apt —: the ie FILTERS FOR INTERNAL PIPING (A and B above) allow stream- 
, " . p e oo os lined design plus the best in filtration. Flange mounting with 
ing equipment. Cuno Engineering Corporation, 20-12 external outlet (C above) and line-type (cutaway on facing 
South Vine Street, Meriden, Conn. 5.6 page) are just two of many other possibilities. 


- - ` ———— —— À 


CUNO ENGINEERING CORPORATION 
20-12 South Vine Street 


MAIL COUPON FOR COMPLETE INFORMATION 


Meriden, Connecticut 


Please send me full data on the NEW Cuno SUPER Auto-Klean filter. 


o —————————'EÁ' """"!""''"!'""'"" 


suam 


Removes More Sizes of Solids from More Kinds of Fluids 


Firm 


Position 


AUTO-KLEAN (disc-type) * MICRO-KLEAN (fibre cartridge) 
FLO-KLEAN (wire-wound) © PORO-KLEAN (porous metal) 


Address 


Cira aa 


Product Engineering — December, 1955 : 








4 3 L2 m a 
NL e S 


Dependable Johnson Bearings 


Help Give Long Life To Big Cat Machinery 


Engine bearings and bearings in track rollers and 
other components play a big role in the ability 
of Caterpillar Diesel Tractors to give long, satis- 
factory performance on tough jobs. 

Caterpillar Tractor Co., manufacturers of the 
big yellow, earth moving rigs you see at every 
hand, makes certain that each part has the qual- 
ity and stamina to give trouble-free service. 

The ability of Cat equipment to handle diffi- 
cult assignments depends in part on bearings 
obtained from Johnson Bronze Company of New 
Castle, Pa., which supplies a wide variety of the 
bearings used throughout Caterpillar products. 

Dependable Johnson bearings—made of alu- 
minum on steel, babbitt on steel, cast bronze, 
bronze on steel, and sintered bronze powder 
(Ledaloyl)—help Caterpillar meet its triple ob- 


jective of: 1. durability, 2. bigger pay loads, and 
3. longer life. Johnson also offers Caterpillar 
sound engineering help, has a complete line, 
maintains uniform high quality and consistently 
meets Caterpillar’s specifications. 

This is a typical example of the service Johnson 
gives many manufacturers in all industry by 
supplying them with many types of bearings for 
a wide variety of applications— from automobiles 
to sound recorders—from automatic washers to 
machine tools—to name but a few. 

To enjoy the dependability and economy of 
Johnson bearings in your products, write for in- 
formation on how Johnson engineers will work 
with you to make a better product at lower cost. 
Johnson Bronze Company, 508 S. Mill Street, 
New Castle, Pennsylvania. 


($^ Gg 


LEDALOYL STEEL AND BABBITT e CAST BRONZE 


(powder metallurgy) 


ALUMINUM ON STEEL e BRONZE ON STEEL * 
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mum altitude levcl is 50,000 ft. The 
motor is cooled bv a fan which blows 
air over the ribs of the frame. ‘ihe 
motor weighs 6.5 Ib. U. S. Electrical 
Motors Inc., Box 2058, Terminal 
Annex, Los Angeles 54, Calif. 


For more information— 
Circle 55, inside back cover 


Fhp Electric Motors 


[here are 18 types of motors in 
this line, ranging from 4 to 1 hp, 
in sleeve and ball bearing construc- 
tion. They are split phase and 
capacitor start motors, and the 
various models have a speed rating 
of either 1725 or 3500 rpm. Emerson 
Electric Mfg. Co. of St. Louis, 8100 
Florissant Ave., St. Louis 21, Mo. 


For more information— 
Circle 56, inside back cover 


Fan-Cooled Geared Motor 


This motor is a sub-fhp speed 
reducer, powered by a_ two-pole, 
shaded pole induction unit and 
equipped with a fan for operation 

(Continued on page 282) 


When you need a clutch... 


check into the 
many advantages of 


SPRING CLUTCHES 


OVER-RUNNING or FREE-WHEELING CLUTCHES « INDEXING CLUTCHES 
BI-DIRECTIONAL NO-BACK BRAKES « REVERSING CLUTCHES 
SINGLE REVOLUTION CLUTCHES « DELAYED ACTION CLUTCHES 


LOW COST * COMPACT * TROUBLE-FREE 


Marquette Spring Clutches have given dependable service for many 
years in a wide range of applications — from Aircraft to X-ray. They 
require very little space. They maintain their efficiency almost indefi- 
nitely. And they cost much less than other types of clutches. 


Send today for your copy of illustrated manual that gives helpful data 
on Marquette Spring Clutches! 


METAL PRODUCTS CO. 
SUBSIDIARY OF CURTISS-WRIGHT CORPORATION 


ALSO MANUFACTURERS OF ROLLER BEARING TEXTILE SPINDLES 

HYDRAULIC GOVERNORS * PRECISION PARTS AND ASSEMBLIES 

AIRCRAFT WINDSHIELD WIPERS * FUEL OIL PUMPS @ INJECTORS 
ROTARY HIGH PRESSURE OIL FIELD PUMPING MACHINERY 


THE MARQUETTE METAL PRODUCTS CO. 
1143 Galewood Drive, Cleveland 10, Ohio 


Please send manual describing the functions, applications 
and operations of the basic types of Spring Clutches. 


COMPANY 





NAME 





! ADDRESS 
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To withstand high heat, shock, and continuous off-on cycling... 


eemper 


Centralab ceramic insulator 


used as igniter in new, 
instant car heater 


Close-up of Centralab Electrical 
Porcel k-pl i . . : : 
pw A newly designed, gasoline-burning, instant heater for 
passenger automobiles uses the principle of reliable 


aircraft heaters. 


The new heater is an injection-type system which is 
complete in itself. Ignition is accomplished by a spark plug 
of Centralab Electrical Porcelain, energized by a 
separate ignition system. 

'The spark is cycled off and on with the fuel — usually 
several times per minute, as the off-on cycling modulates 
heater output. Ignition is instantaneous. 


This calls for complete reliability and perfect timing — 
accomplished with Centralab Electrical Porcelain made for 
specific heat-range and heat-shock requirements. Like all 
Centralab ceramics, it has high heat resistance, high 
dielectric strength, and dimensional stability. 

Get the whole story on all the Centralab ceramics — 
including Steatite, Cordierite, Zirconite, and Titanate. 

teety view of the test on Write for Centralab Ceramic Buyer's Guide, Bulletin 42-221. 
changer and burner assembly Or refer to it in Sweet's Product Design File. 

Centralab Electrical Porcelain 

spark plug is in upper left-hand 


corner. Fuel is ejected through 
metal nozzle just below spark plug 4 X 


More proof that 
if its a job 
for electronic components, SPECIAL 


its a job for Centralab this month only! 


Centralab 


Centralab's 
advanced engineering 
continues to create 
the prototypes 
of the components 
industry Big Prizes! 


"FE — Nothing to buy! 


~ 


x Nothing to answer! 


Le ist PRIZE — $100.00 Gift Certificate for a Hart- 


a 
"A 
Pj 
4 7 Schaffner & Marx Suit. 
// cam 2nd PRIZE — Four (4) Arrow Shirts. 


CERAMIC SWITCHES PACKAGED CERAMICS 3rd PRIZE — Two (2) Arrow Shirts. 


CAPACITORS ELECTRONIC 


mie Ait p a Twenty-five (25) 4th PRIZES — One (1) Arrow 
Tie each. 


To be eligible for the grand drawing, simply send us your name and 
address on your letterhead. Or ask your Centralab rep for an entry 
blank. Entries must be postmarked no later than midnight, Decem 
ber 31, 1955. Contest not open in states where prohibited 


4 


Centzalab A/IVIGION OF CLORE-UNION INC; 


918L E. Keefe Avenue * Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 


SINCE 1922, INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 
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much more than a common 
carrier... 


You are not just looking at the “hole in the doughnut.” Func- 
tional use of Jeffrey Hollow Pin Chain has many applications. 
In the baking industry, for instance, this chain makes it easy to 
attach trays and other fixtures to be conveyed. Supporting rods 
are simply inserted in the pins. The chain runs on rollers; gives 
smooth operation and firm support. 


Jeffrey offers a full line of Hollow Pin Chain in a variety of 
pitches to suit your particular spacing requirements. Pin and 
bushings are hardened and ground for smooth, tough wearing 
surfaces. Sidebars and rollers are heat-treated to specifications 
for your application. 


To improve the quality and performance of your equipment, 
let Jeffrey engineers help you determine the right chain or other 
component parts. 


Jeffrey Hollow 
Pin Chain takes trays of bread on a 
smoothly-timed trip through bakery oven. 


JEFFREY O.E.M. EQUIPMENT 


STR Drive and Conveyor Chains Slatted Pulleys 
Combination and Knuckle Chains Belt Idlers 

Steel Carve and Cast Sprockets Pillow Blocks 

Spiral Conveyors Set Collars 

Buckets Couplings 

Pulleys Draw Bench Chains 


mJ EFF 8 MANUFACTURING COX 
Columbus 16, Ohio } 
IF IT'S MINED, PROCESSED OR MOVED sales offices and distributors 


. . -IT'S A JOB FOR JEFFREY! ee 


Product Engineering December, 1955 
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° under high temperature conditions. 
CONVENIENT toh T - ut Horsepower ratings of 1/500 to 1/75 
hp are available with output speeds 

available from 1 rpm and up. The 


motor is also available without the 
utnMaAN ooooeEÓH gear housing 


[his geared motor is engineered 
for use in products such as rotisseries, 
vending mechanisms, rotary display 
units, actuating devices, dispensers. 
Lovd Scruggs Co., Festus, Mo. 


For more information— 


I we 
Ilustrated is a Circle 57, inside back cover 


Hammond Model 
14-WD Wet or Dry 
Carbide Tool Grinder 


The compact, simple design of all 
Gusher Coolant Pumps assures you of 
maximum performance in a minimum 
of space. Wherever you mount it, a h n : k A 
Gusher Coolant Pump is ready to go to — Adjustable Speed Drive 
work. There's no priming necessary, e Guher Contant 


a Pump mounted inside 
you get instantaneous coolant flow. 


The drive affords a speed range of 
i cd É 100:1 with continuous electrical 
Gushers require little or no maintenance, l 

the ball bearings are pre-lubricated. speed adjustment with a high degree 
There is no packing to worry about and of stability over the entire speed 
the rugged construction and dynamically range. Capacity of the drive is from 
balanced rotating assembly cut wear to 
a minimum. Always specify Gusher for 
your coolant needs. 


the bose. 


| to 4 hp. Applications include ma 
chines that require continuous speed 
adjustment up to 100:1 and those 
which provide even higher speed 


THE R U T b M A N MA C - | ^ F R Y C 0 J ranges through the use of simple gear 


shifts or ratio changes. 

1818 Reading Road _—</~— Cincinnati, Ohio Ihe drives are packaged with 
electronic control panels suitable for 
mounting and integrating with other 
machine controls. Drive motors are 
specifically designed for operation 


Another of the Reasons Behind Brad Foote Quality- deem 


: "T B Glide z 1088 Ivanhoe Road, Cleveland 10, 
L ; 3 | | | Ohio. 

i Be he i | | For more information— 

= B Em - Circle 58, inside back cover 


e Deburring of gears isn't normally included in specs or 
drawings. And we don't get paid for it. But here at BRAD 
FOOTE we take pains and expend many man hours on debur- 
ring—for we know that one tiny burr can ruin a $100,000 
machine. 

e Examine your next shipment of gears. See whether your 
present supplier is painstakingly removing all the burrs. Find 
out how many hours your assembly department has had to 
charge against deburring. See another way in which BRAD 
FOOTE quality and extra attention to details saves you 
money. 

è Prove to yourself the savings that BRAD FOOTE quality 
can mean. Let us quote on the gear requirements for your 
next program— whether it be radar equipment, diesel 
engines, etc. BRAD FOOTE has experience in providing gears 
for almost every specialized application and would welcome 
the opportunity of discussing your gear problems. 

BRAD FOOTE MAKES ALL TYPES OF GEARS— These a-c motors, conforming to 
IN A COMPLETE RANGE OF STYLES AND SIZES new NEMA dimensions, are available 


from ] through 20 hp and were 


l BRAD FOOTE GEAR WORKS, INC. originally developed for use through- 


1 


Lint-Free Electrical Motor 


out textile mills, on such machines as 


Bishop 2 70 + Olyme 24 "mi i f : 
secco inas adan i ik ine ERE OES spinning frames, opening machines, 


Lemont a] 


subsidiaries 
(Continued on page 283) 
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New Parts and Materials continued 


pickers and card machines. Totally- 
enclosed, non-ventilated construction 
is offered to 2 hp, totally-enclosed, air- 
cooled from 3 through 20 hp. Because 
of their ability to pass al fine particles, 
these motors can also be applied in 
such fields as woodworking, rock and 
cement, paper, plastics and rubber. 
Reliance Electric & Engineering Co., 
1088 Ivanhoe Road, Cleveland 10, 
Ohio 


For more information 
Circle 59, inside back cover 


Variable Speed Drive 


[his line of controls covers a 
range from 1 to 14 hp. Stepless in 
stant starting, 


ponents, compact design, 50:1 speed 


electronic com 


range, fast response are all claimed 
Reversibility, dynamic braking, local 
or remote control may be specified 
Magnetic Amplifiers, Inc., 632 ‘Tinton 


Ave., New York 55, N. Y 


For more information— 
Circle 60, inside back cover 


Servo Amplifier 


The Model 1120 is designed speci- 
fically for application in industrial 
control systems. This 60 cps, two 
phase motor control, with built-in 
summing network, will accept from 
one to three a-c inputs. It will drive 


(Continued on page 286) 





Spincraft did it for Gulf Oil... 


Spincraft can do it for you! 


13 DIFFERENT OPERATIONS 


The ‘‘Marsh Buggy"' rolls 
on sturdy, lightweight alu- 
minum wheels — spun and 
fabricated by Spincraft. Even 
if all four balloon tires fail, 
the spun aluminum air-tight 
wheel drums will keep the 
vehicle afloat. Wheel flange 
segments, extensions, .118” 
thick 52SO aluminum stif- 
fener ribs, No. 11 U. S. 
auge (.125” thick) stain- 
ess steel front hub cones 
were machined and assem- 
bled to complete the wheels. 
In addition to spinning, 
Spincraft performed the 
following operations: weld- 
ing, grinding, polishing, 
machining, punching, brak- 
ing, drilling, tapping, saw- 
ing, riveting, assembly and 
testing. 


Write for Spincraft 
data book. If you 
have a specific 

roblem, tell us about 
it — no obligation. 


WORKSHOP OF AMERICAN 
INDUSTRY SINCE 1919 
World's largest plant fully equipped 

for all types of metal spinning e 

deep drawing » stamping » fabricating 


“Marsh Buggy” travels over 


rugged terrain on spun 
aluminum wheels 


another example of spinning 
and fabrication by Spincraft 


HEN Gulf Research & Development 
Co., a division of Gulf Oil Corp., 
contracted to build their world-famous 
"Marsh Buggy" for the U. S. Army, 
Gulf called on Spincraft to fabricate 
all four wheel assemblies. 

These huge wheels are designed to 
bear loads of 1,500 to 4,000 lbs. Com- 
bining strength with lightweight, these 
tough aluminum alloy wheels can take 
grueling cross-country punishment. 
The 10-ft. dia. tires easily negotiate 
swamp, water, sand, deep mire and 
other difficult terrain, at speeds from 
14, to 40 miles per hour. 


This is another example of Spin- 
crafts versatility and manufacturing 
skill. Complete facilities are available 
for all types of contract manufacture 
— finished parts, assemblies and com- 
plete products. Take advantage of our 
modern tools for spinning and fabricat- 
ing. They can pay off in savings for 
you, too. 


iNCORPORATEO 


4124 WEST STATE STREET * MILWAUKEE 8, WISCONSIN 








AL Stainless Steels 
for the Process Industries 
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VARIOUS TYPES—Generally speak. 
ing, stainless steels are divided into 
three groups: chromium, chromium 
nickel, and chromium-manganese-low 
nickel steels. Their corrosion resist- 
ance, hardenability, tensile strength, 
etc., varies with the proportion of 
chromium, nickel and other alloying 
elements each type contains. 

The chromium stainless grades are 
divided into two types: martensitic 
steels, which are hardenable; and fer- 
ritic non-hardenable steels. Both types 
are magnetic. The chromium nickel 
and chromium-manganese-low nickel 
stainless grades are austenitic steels, 
hardenable only by coldworking, and 
are non-magnetic. 

» The principal chromium stainless 
steels of chemical industry significance 
are Types 410, 431 and 440A martensi- 
tic grades, and Types 405, 430, 442 
and 446 ferritic steels. Chromium nickel 
austenitic steels of principal import- 
ance are Types 302, 304, 316, 317, 
347, 309 and 310. In the more recently 
developed chromium-manganese-low 
nickel austenitic group, Type 202 has 
physical and mechanical properties 
closely approximating those of Type 
302—with the advantage of much 
lower nickel content and more ready 
availability in times of nickel shortage. 


PRINCIPAL GRADES—Industry has 
called for quite an extensive range of 
chemical and physical properties in 
stainless steels. To meet these require- 
ments, types have been developed 
which are best suited for a particular 
application: such as Types 316 and 317 
for extra corrosion resistance, Types 
309 and 310 for extra high temperature 
service, etc. Knowledge of these stain- 
Jess steel qualities is essential for en- 
gineers and designers to create a prod- 
uct that will best do the work for 
which it was intended. Complete data 
on AL Stainless Steels is available in 
the various publications listed below. 

Of all the stainless steels, the grades 
most used in the chemical and allied 
industries are Types 304, 316, 317 and 
347 chromium nickel steels. The first 
three grades are also available in extra 
low carbon varieties to meet extreme 
conditions of fabrication or service 
which might carry the threat of inter- 
granular corrosion. Designated Types 
304L, 316L and 317L, these low carbon 
stainless steels are practically immune 
to carbide precipitation in the as- 
welded condition. Like Type 347, they 
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permit the field-welding and stress. 
relieving of material of any thickness, 
for example, without the hazard of 
intergranular corrosion. 


REGULARLY SUPPLIED FORMS 
Allegheny Ludlum Steel Corpora- 
tion is gc pee to furnish the various 
grades of stainless steel in all of the 
commercial forms required by fabri- 
cators of these metals. These include: 
e Plates, including formed heads 
è Sheets, either coiled or straight cut lengths 
€ Strip, either coiled or straight cut lengths 
e Bars, rounds ... flats... hexagons... 
octagons . . . squares or special shapes 
e Billets, for forging or upsetting 
* Angles 
e Wire 
e Tubing, seamless or welded 
e Castings and smooth-hammered Forgings 
e Extrusions 
è Clad stainless 
Information as to size ranges and 
mill tolerances are available in litera- 
ture devoted to detailed discussions of 
AL Stainless Steels. 


SPECIAL REQUIREMENTS —When 
selecting a grade of corrosion and heat 
resisting steel for a given application, 
it should always be borne in mind that 
laboratory tests, however carefully per- 
formed, can be expected at best to be 
only indicative of field performance. 
Variations in actual service conditions 
are so wide that a special study of the 
case at hand may be necessary at times. 
To that end, Allegheny Ludlum engi- 
neers and technical men are available 
for consultation on unusual problems 
involving stainless applications. 


FABRICATION—AL Stainless Steels 
may be easily fabricated by any of the 
usual processes—welding, drawing, 
blanking, machining, spinning, forg- 
ing, riveting, shearing, soldering, etc. 
In some instances, however, care must 
be exercised in handling of the material 
to preserve its corrosion Or heat resist- 
ing properties. No one should under- 
take to fabricate any of the stainless 
steels without a full understanding of 
these handling procedures. Proper 


processing is fully discussed in Alle- 
gheny Ludlum literature—available on 
request. 


RESISTANCE TO ATTACK—There 
is a wide range of conditions under 
which AL Stainless Steels operate in 
resisting Corrosive attack at normal and 
elevated temperatures. Detailed infor- 
mation regarding their resistance to 
various media, heat resistance and 
strength will be sent upon request. 
See the publication list below. 


STAINLESS CLAD STEEL—Allegheny 

Ludlum Stainless Clad is available com- 

mercially in the following commodi- 

ties: 

e Double Clad—Stainless both surfaces with 
carbon steel core. In plates, sheets and 
strip. 


Single Clad—Stainless one side only; plates 
only 3/16" and heavier. 


Special clad materials on application. 


PUBLICATIONS AVAILABLE 


The following list of technical and 
service literature is freely available on 
request; just ask for the bulletins 
which contain the type of informa- 
tion you need. 


Blue Sheets —An individual Blue Sheet, 
containing certified laboratory data 
on physical and chemical properties, 
etc. is available on each grade of AL 
Stainless Steel. 

Fabrication of Stainless Steels — Contains 
valuable data for your shop men on 
various methods of handling, forming 
and finishing stainless steel. 


AL Stainless Steel in Chemical Process- 
ing—36 pages on various applica- 
tions, advantages, etc. of stainless in 
the chemical industry. 


Stainless Steel Handbook—A case- 
bound book of 124 pages, containing 
complete data leading to the proper 
selection and fabrication, etc. of the 
correct grade of stainless for each 
application. 


@ Write to Allegheny Ludlum Steel P» 
poration, Oliver Bldg., Pittsburgh 22, 


ADDRESS DEPT. NO. ong 


wao $707 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


For Stainless Steel in ML Forms-call 


Allegheny [udlum 


Warehouse stocks carried by all Ryerson Steel plants 
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This neat control cabinet houses the a-c to d-c 
power conversion unit, plus the control required 
for the particular application. The cabinet is 
pressurized to prevent entrance of dirt, dust, etc. 


sas 


pitsreas 


EXZXXIIIIII 


A special 15-hp power 
package designed for volt- 
age regulated multimotor 
drive. It provides com- 
plete control and super- 
vision of drives from a 
remote operator's panel. 


THESE PRE-ASSEMBLED, pre-wired power 

packages offer simple, convenient speed 

adjustment without intermediate speed 

changing or line-shafting. In addition to 

starting, speed adjustment and positive 

stopping controls, the units can easily be 

modified for special operations. To name 

a few: reversing, jogging, creep speeds, 

dynamic braking, preset speed, multimotor 
drive, etc. Dripproof Totally- 
Elliott adjustable-speed drives are de- TT 3 pe 
signed for ratings to 200 hp — speed ranges Vw TS -— 
to 16:1 and up for 208, 220, 440 or 550 

volts — 25, 50 or 60 cycles, 2 or 3 phase. All 

power package components are backed by 

the Elliott Company’s more than half- 

century of experience in the manufacture 

and application of industrial drives. For a 

simple and positive solution to any drive 

problem, call your local Elliott represent- 

ative or write to Elliott Company, 

Crocker-Wheeler Division, Jeannette, Pa. 


ELLIOTT Company T - quae’ 


TURBINE-GENERATORS TURBINES MOTORS GENERATORS  DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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New Parts and Materials continued 


any 10 w, two-phase servo motor. It 
may be used either in a position servo 
system (providing tachometer stabi- 
lization to minimize over shoot and 
hunting) or a velocity servo (with 
linearity and extended proportionality 
range of control motor speed). Servo 
Corp. of America, 20-20 Jericho 
Turnpike, New Hyde Park, N. Y. 


For more information— 
Circle 61, inside back cover 


ALA Me 30-9, 


Speed Controls for 
1, 1} Hp Motors 
A small, rugged, and inexpensive 


“drum” controller is used in place of 
magnetic contactors as the switching 


TH seg s [il unit for forward, reverse and stop 
E PEERLESS ELECTRIC COMPAN i ; | ] 


operations in this speed control. The 
controller and the speed-adjusting 
unit are separated from the main 
chassis which can therefore be 
mounted in any out-of-the-way loca- 
tion. 

A dynamic braking resistor is in 
cluded for use where quick stopping 
is required. Overload protection with 
appropriate time-delay characteristics 


A CONCISE GUIDE TO is included. General Radio Co., 275 


Massachusetts Ave. Cambridge 30, 


BETTER BLOWER APPLICATIONS iis 
1 For more information— 
This fact-packed 36-page catalog tells you Circle 62, inside back cover 
everything you need to know about backward 
curve blowers. It shows the complete range of 
sizes from 12%” to 36%”; lists all performance 
ratings for each size at each motor rating; shows 
all variable speed ranges; gives you finger-tip 
reference to CFM ratings, outlet velocities, dis- 
charges and rotations. All blower performance 
ratings are guaranteed by Peerless. These facts 
are your guide to better, more efficient and more 
economical blower applications. If you require 
any special design features or engineering aid to 
develop the proper blower for your equipment, 
Peerless engineers will work with you to make it 
possible. Call us today. There’s no obligation. 


FAN AND BLOWER DIVISION Heat Detection System 


THE PEERLESS E LECTRIC COMPANY These heat detector cells are used 
FANS - BLOWERS . MOTORS - ELECTRONIC EQUIPMENT (in a remote infrared detection sys- 

1406 W. MARKET ST. - WARREN, OHIO tem wherever heat is a factor to be 

measured and controlled) to handle 
processes in motion where direct 
contact with the product under con- 
trol is impossible or inadvisable. 
While the detector’s signal is ac- 
oe the Market curate, it is weak and requires a preci- 
(Continued on page 290) 


Smoothest Performers 
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PANCAKE 


Peerless: 


A machine tool manufacturer asked us 
to build him a motor with 1 HP; 1,750 
RPM; single phase to fit a 7-11/16" space 
in the base of his lathes. This is the motor. 
It is totally enclosed to seal out the dust 
and chips encountered under shop con- 
ditions. The motor answers the require- 
ments in every respect and gives him top 
product performance. 

Peerless Electric develops hundreds of 
motors for OEM use. Let us tackle your 
motor problem. Peerless teamwork en- 
gineering — our engineers working with 
your engineers — will produce the one 
motor that powers your products best. 


ELECTRIC MOTOR DIVISION 


tHe Seerless. Electric company | | 


FANS - BLOWERS - MOTORS . ELECTRONIC EQUIPMENT i Rice Leaders § 
1509 W. MARKET ST. * WARREN, OHIO |] (elena | 


` Association | 


Remee: Hh sunding a 
NAME -PRODUCI-POUCY «B 
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RUSSELL, 


Technical-ities 
By John S. Davey 


Selecting the right 
grade of bolt 


With few exceptions, the true 
function of a bolt is to clamp 
members together, and not to 
act as an axle or fulcrum. The 
residual tension set up in the 
bolt keeps joints tight. 

There's rarely need for 
costly alloy steel fasteners — 
not when 3 physical grades of 
steel can satisfy most *clamp- 
ing" applications. 

SAE grade 1 offers 55,000 
psi minimum tensile strength; 
grade 2, 68,000 psi; and grade 
5, approx. 120,000 psi. 

The first is used for fasten- 
ers which are stress-relief an- 
nealed to increase ductility. 
The next provides low carbon 
fasteners with a bright fin- 
ish. The last goes into high- 
carbon, heat treated black 
fasteners identifiable by three 
radial dashes on the head. 


SOME SUGGESTIONS 


In terms of holding power, 
the stronger bolts and cap 
screws can cost you less than 
the cheaper bright ones. For 
example, either a %” with 
three radial dashes or a \” 
bright cap screw can be used 
for a safe working load of 
20,000 pounds. But being 
smaller, the high strength one 
costs less, However, if the 
same diameter is desirable, 
then fewer bolt holes need be 
made and faster assembly 
achieved when a product is 
designed to make use of high 
strength bolts. 

In short, for more pounds 
of clamping effort per dollar, 
use high strength fasteners; 
for more pieces per dollar, use 
the lesser grades. 
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BURDSALL & WARD BOLT AND NUT COMPANY 


Cold Punched Nuts 
add to safety factor 


UTS dilate when tightened on a 
bolt. They also adjust plastically 
to distribute the load over many 
threads. Since nuts are overdesigned 


How a defect in hex bar caused split 
in nut machined from it. 


Drift punch had to distort cold punched nut severely, 
far beyond its yield point before it cracked. 


to be stronger than the bolt, these 
stresses can be disregarded for all 
practical purposes. 


There are times, however, when 
nuts with optimum assurance 
against service failure are desired. 
In such cases, it pays to consider use 
of RB&W cold punched nuts. 


These nuts are punched at right 
angles to the metal's flow lines... 
same direction as stress encountered 
in service. No unrelieved stresses 
are set up. The initial punching 
automatically reveals any defects. 
Repunching, an RB&W development, 
then not only trues up the hole for 
clean, concentric threads, but also 
serves as a drift punch test, auto- 
matically checking the soundness of 
these safest of nuts. 


For help in applying standard 
fasteners to assure more assembly 
strength and less assembly time, 
feel free to call in an RB&W man. 
Russell, Burdsall & Ward Bolt and 
Nut Company, Port Chester, N.Y. 


Plants at: Port Chester, N.Y; 
Coraopolis, Pa.; Rock Falls, Ill.; Los 
Angeles, Calif. Additional offices at: 
Ardmore, (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas; San 
Francisco. 


One-piece fastener better than two 


One particular oil filter used to be fastened with stud 
and cap sleeve made by screw machine. This was only 
until RB&W pointed out that a one-piece fastener 
could be formed easily on a cold header. The advan- 
tages gained are obvious. The single fastener cost 


less, and took less time to assemble. 


RB&W makes a tremendous variety of strong, 
uniform standard fasteners to improve assembled 
metal products. If any of these don’t fill a particular 
need, perhaps an RB&W “special” can be developed 


that will. 
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] FULL FLOW OIL FILTER 
—Before oil goes under pres- 
sure to engine bearings, all 
harmful particles are removed 
by replaceable plastic-impreg- 
nated, full-flow filters. 


2 POSITIVE ROTATORS 
EXTEND VALVE LIFE. Ex- 
haust valve rotators keep valves 
turning, at all engine speeds, 
distributing heat uniformly 


Ó NEW IH INJECTION 
PUMP: Single plunger type on 
four-cylinder models, twin- 
plungers on six-cylinders ... 
provide all cylinders equal 
amounts of fuel, precisely 
metered to load, whether for 
idling, maximum horsepower, or 
maximum torque under over- 
load. New, harder injection 
plungers have up to four times 
longer life. 


around the valves to keep de- 
posits from building up on 
stems and seats, and also to 
prevent sticking, scuffing, and 
burning. 


3 POSITIVE ALL-WEATHER 
STARTING. Seconds-fast, 
International Diesels start in 
coldest weather on exclusive 
gasoline starting system. Cylin- 
ders are pre-heat conditioned 


7 HEAVY-DUTY FORGED 
CRANKSHAFT with large di- 
ameter, induction-hardened 
journals provides long-lasting, 
wear-resistant bearing surfaces 
. rifle-drilled for full pressure 
lubrication . . . dynamically bal- 
anced for smooth operation. 


8 REPLACEABLE TRI- 
METAL BEARINGS provide 


precision clearance for full- 


Hour effer hour. 


to give complete, clean com- 
bustion, instantly, on switching 
to operation on Diesel fuel. 


4 ALUMINUM-ALLOY PIS- 
TONS have a thick crown at 
the top for rapid dissipation of 
excess heat direct to the cooling 
water. Hardened, replaceable, 
cylinder sleeves, three compres- 
sion rings, with top ring chrome- 
plated, plus two oil control rings 


pressure lubrication and thou- 
sands of hours of heavy-duty 
work. Smooth electroplating of 
white alloy metal over copper- 
lead, precision bonded to a 
steel back, carries heavy loads 
with minimum friction. 


9 FULL-PRESSURE LUBRI- 
CATION for long life. Big, 
gear-type pump delivers oil 
under controlled pressure 


assure long-lasting, gas-tight 
seal for high compression ratios 
of over 15 to 1... providing 
top fuel and oil economy. 


5 SIMPLE, SINGLE-HOLE, 
INJECTION NOZZLE and 
pre-combustion chamber set at 
45° angle for smooth, clean 
combustion of low grade No. 2 
fuel oil under all engine speed 
and load conditions. 


through full-flow filters and rifle- 
drilled passages to main and 
connecting rod bearings, piston 
pins, camshaft, timing gears, 
and valve rocker arms. 


10 HEAVY FLYWHEEL 
helps to maintain uniform speed 
under widely varying load condi- 
tions. Available to match stand- 
ard makes of clutches, fluid cou- 
plings, and torque converters. 


. year after year 
INTERNATIONAL ENGINES 


eee Stay on the job with least upkeep 


All International engines are built throughout to give 
you a full measure of power that stands up and stays 
on the job. They are precision-manufactured of thor- 
oughly tested materials under continuous, quality- 
control inspection. Pressure lubrication through rifle- 
drilled crankshafts and internal passages assures trouble 
free performance. Inbuilt precision is fully protected 
from dirt and grit under the worst of job operating 
conditions by the best of fuel, oil, and air filters. 
Heavy-duty radiators, power take-offs, and other 


There's a size and type of International engine 
to fit your needs... from 16'^ to over 200 hp. 


factory-engineered power unit components are available 
to fit these long-life, money-saving engines to your job 
requirements. You can also get them as original equip- 
ment in most maxes of construction machines. Call 
your nearest International Industrial Power Distributor 
or Power Unit Dealer for all the facts. 


a 
INTERNATIONAL 


. INDUSTRIAL POWER 


INTERNATIONAL 
HARVESTER 


MAKES EVERY LOAD A PAYLOAD 





ANGLgear ' 


22-1 
plus new HP! 


The right angle take-offs 
shown above — our largest 
3-way ANGLgear 


now 


2 and 


models — are offered 
with 2-1 gear ratio. They've 
also been up-rated to 3 hp at 


1200 rpm. 


The ANGL gear line — which 
also includes 1/3 and 1 hp 
units, with either 1-1 or 2-1 
ratio has long won acclaim 
in many fields for compact 
design and durability. They're 
sold only through your local 
distributor. See our literature 
in the product design section 


of Sweet's Catalog. 


3 


mm on- 


1)! — 


ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


New Parts and Materials continued 
sion preamplifier to boost it high 
enough to activate an amplifier with- 
out loss in sensitivity, without in- 
crease in internal noise. 

Preamplifiers designed for this duty 
are said to retain maximum sensitivitv 
at high impedance and low signal 
levels. Accurate initial amplification 
of 2.0 microvolt signals at an im 
pedance level of 1.5 megohm (typical 
detector cell resistance) is ac- 
complished. The components of the 
Model 1322 are potted in plastic and 
locked in a metal can. Servo Corp. 
20-20 Jericho Turnpike, 
Hyde Park, N. Y. 


For more information— 
Circle 63, inside back cover 


of America, 
New 


Smaller Magnetic Brake 


been reduced 
with no decrease in torque rating in 
these brakes for use in the 50 to 100 
hp range. Up to 53 in. less clearance 
is required for housing removal on 
brake. The diameter has 
reduced 2 in. and the brake 
length has also been shortened. Four 
torque ratings are available: 230, 345, 
460 and 575 ]b-ft. The new brake 
may be supplied for motor or floor 
mounting and may be arranged to 
operate on ac or dc. Stearns Magnetic, 
Inc., Milwaukee 46, Wis. 


For more information— 
Circle 64, inside back cover 


Dimensions have 


the new 
been 


High Sensitivity Transducer 


This pickup, which converts me- 
chanical motion into sufficient electri- 
cal energy to operate electronic de 
was intended for use as a 
supplementary unit to extend the 
magnetic pickup usefulness into the 
slow speed or very low excitation 
range. The pickup generates voltage 
output proportionate to the rate of 


vices, 


(Continued on page 291) 


MORE RIGID 


.. yet it costs 
less to make from 
welded steel 


HIS base for a precision 

drilling machine shows what 
benefits can be realized by proper 
design for welded steel. 

40% less material is now used 
... yet the design is considerably 
more rigid. Alignment tolerances 
of .017" on the original base are 
held to .002" in the welded design. 


The cost is considerably lower 
than the original cast construc- 


Fig. 1. Welded Steel Base for Wa/es-Strippit 
Company, N. Tonawanda, N. Y. Designed 
using the Lincoln WEL Design System. 


Fig. 2. Former Design had cast sections that were 
shipped in parts and aligned in customer's shop. 


Savings like these can be 
duplicated on your products. 
Have a Lincoln representative 
show you how to benefit. 
Write. 


| THE LINCOLN ELECTRIC COMPANY 
Dept. 1309 * Cleveland 17, Ohio 


Tbe World's Largest Manufacturer 
of Arc Welding Equipment 
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motion of any moving magnetic metal 


object. Voltage is produced when the 
magnetic field of a built-in permanent 
magnet is distorted. The pickup can 
be actuated by the teeth of a gear, 
screw, pin or any projection on a 
moving object. 

Overall dimensions are 2% x 3, 
with $ x 18 


l'hreaded portion is 1$ in. long. 


thread. 
Body 
is stainless steel and weight is 2 oz. 
4505 
N. Ravenswood Ave., Chicago 40, Ill. 


For more information— 
Circle 65, inside back cover 


mounting 


Electro Products Laboratories, 


Miniature Pressure 
Measuring Unit 


A miniature measuring 
device with digital output said to be 


pressure 


2000 is availa- 
ble with three different electrical out 
puts, which permit remote transmis- 


accurate to one part in 


sion in pulse form, direct operation of 
digital readout equipment and con- 
tinuous control of servo follow-up sys- 
tems. Housed in a 6 x 6 x 174 in. 
case designed for panel mounting, 
pressure is sensed by means of two 
capsules. Motion of the capsules is 
detected by a differential transformer- 
type pick-up coil and magnified by a 
servo-operated follow-up mechanism. 

Visual front-panel indication of 


(Continued on page 294) 
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AILANTALLOY 


PLASTER MOLD CASTINGS CAN 
SOLVE YOUR DESIGN PROBLEMS 


Atlantalloy 
provide 


machining 


in 


NO. 
10 
YELLOW 
BRASS 


Atlantalloy 


20 


Atlantalloy 


31 


High Tensile 
MANGANESE 
BRONZE 


Atlantalloy 


NO. 


40 


High Strength 
ALUMINUM 
“Tenzalloy” 


NO. 


60 


ALUMINUM 
Atlantalloy 


tolerances 


Atlantalloys are 


stren 
> 


plaster mold prec 


non-ferrous castings cas? 


costly 


other advantages. 


An all-purpose alloy for brush 
boxes, gears, levers, etc. Fine 
grain, clean, smooth surfaces 
assure tightness. Easily ma- 
chined. Free from porosity. 
Fatigue resistant. 


Excellent for gears and bear- 
ings. Strong, light, zinc-free. 
Highly resistant to corrosion. 
Machines well. 


High strength engineering ma- 
terial for gears, valve bodies, 
electrical mechanisms, etc. Ex- 
tremely durable. No heat 
treatment needed. Can be 
cast in thin sections. 


Attains high strength through 
natural aging. Free from in- 
ternal stress and skin hardness. 
Ideal for machining. 


Perfect as instrument alloy. 
Fully uniform with no internal 
strain. Can be used for accu- 
rate, thin-sectioned castings. 


for free copy of “Quality Pre- 
cision Castings for Industry.” 
Get full data on our plaster 
mold process and alloys. 


Isi'On 


castings 
to ordinary 
effecting definite 
machining and other 


savings 


operations 
characterized by high 
gth, durability, and many 


“uct and ENGINEERING CORP. 


810 Bloomfield 


Avenue * Clifton N n 


PRescott 


9-2450 





20.13 3S 
DESIGN 


FEATURES YOU WILL LIKE: 


* Greater power from a more 
compact design. 

* Resistance to corrosion 
throughout. 

* Positive sealing with minimum 
friction loss. 

* Materials selected for strength, 
durability and long cylinder life. 

* |nterchangeable heads and 
mountings. 

* Conformation to J.1.C. 
Standards. 


* Automatic compensation for 
rod packing wear. 


* Built-in piston rod scraper 
to prevent dir! and abrasives 
from scoring rod or damaging 
packings. 

* Adjustable cushions of unique 
design. 

* Wide choice of operating pres- 
sures; Air to 250 psi; 
hydraulic to 750 psi. 


HANNA 


CYLINDERS 


@ You'll find some unique and very interesting operating 
features in these new Hanna T750 Series Fluid Power 
Cylinders . . . features that will help you solve many of your 
cylinder application problems more easily and more simply. 
The new Hanna T750 Series comes in a range of capacities, 
sizes and mounting styles—for air operation up to 250 psi 
and hydraulic operation up to 750 psi. 


For details, ask your Hanna Representative (see your clas- 
sified telephone directory), or write today for a copy of the 
new T750 Fluid Power Cylinder Catalog. No obligation. 


Hanna Engineering Works 


1763 Elston Avenue, Chicago 22, Illinois 


' NEW CATALOG 
Write for Catalog 


750A —it gives 
complete details. 


(H) 
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You can ship heavy export units—without motors—to almost any 
busy spot on earth—and rely on Perkins to install and service the power 
for those units at destination point! 


Perkins produced over 4,000,000 brake horsepower in light, high-speed 
diesel engines in 1954. 70% of this output went into the world markets— 
where Perkins Diesels set the world standard in motors up to 120 B.H.P. 


These versatile engines are available to specifications of your own 
engineering department. And Perkins maintain an engineering staff 

in Toronto, Canada to work with your company. Simply phone them. 
They will fly down to discuss applications with you. 

Prototype installations can be made at Toronto or at your plant. 
Deliveries can be made from Sterling sources to you or direct to 

your overseas branches or distributors. 


Make sure of expert diesel service and availability of engine parts for 
all your export units . . . cut shipping costs and assembly headaches 
... call Perkins Toronto Office today. 


è 
F. PERKINS (CANADA) LTD. 
wholly owned subsidiary of 


F. PERKINS LTD., PETERBOROUGH, ENGLAND 


F. PERKINS LTD. (makers 
of internationally famous 
Perkins Diesel Engines) Have 
Sales, Service and Parts Out- 
lets in 106 Countries. 


Perkins Diesels are in use in 
the following 118 countries 
and regions: 


ADEN 
AFGHANISTAN 
ALGERIA 
ANGOLA 
ARABIA 
ARGENTINA 
AUSTRIA 
AUSTRALIA 


ARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 
BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNEO 
BRIT. SOMALILAND 
BURMA 
CANADA 
CEYLON 
CHILE 
CHINA 
COLOMBIA 
COSTA RICA 


CYPRUS 
CZECHOSLOVAKIA 
DENMARK 
DOMINICA 
ECUADOR 

EIRE 

EGYPT 

FED. MALAY STATES 
FINLAND 

FIJI ISLES 

FRANCE 

FR. CAMEROONS 
FR. EQUAT. AFRICA 
FR. GUINEA 
GERMANY 
GIBRALTAR 

GOLD COAST 
GREECE 
GUATEMALA 

HAITI 

HOLLAND 
HUNGARY 

ICELAND 

INDIA 


INDONESIA 
ITALY 

IRA 

JAMAICA 
JAPAN 
KENYA 
LIBERIA 
LIBYA 
LUXEMBOURG 
MADAGASCAR 
MADEIRA 
MALAY 
MALTA 
MAURITIUS 
MEXICO 
MOROCCO 
MOZAMBIQUE 
NEW GUINEA 
NEW ZEALAND 
NICARAGUA 
NIGERIA 

NORTH RHODESIA 
NORWAY 
NYASALAND 
PAKISTAN 
PALESTINE 
PANAMA 
PARAGUAY 
PERSIA 

PERU 
PHILIPPINES 
POLAND 

PORT. GUINEA 
PORTUGAL 
PUERTO RICO 
RUMANIA 
SALVADOR 
SAUDI ARABIA 
SIERRA LEONE 
SINGAPORE 

S. RHODESIA 

S. W. AFRICA 
SPAIN 

SUDAN 
SWAZILAND 
SWEDEN 
SWITZERLAND 
SYRIA 
TANGANYIKA 
THAILAND 
TRANS JORDAN 
TRINIDAD 
TUNISIA 
TURKEY 
UGANDA 

UNION S. AFRICA 
URUGUAY 
UNITED KINGDOM 
U.S.A. 

U.S.S.R. 
VENEZUELA 
WEST AFRICA 
YUGOSLAVIA 





TO ELABORATE.... 


This brush assembly conducts 
signal and power current through 
slip rings between stationary and 
rotating equipment. 


Upertorr Willingness 
to ELABORATE 


“Elaborate”? Yes, that's exactly what we mean. For, 


actually, "elaborate" means to work something out. 
Always, we at Superior are most willing to work out 
exactly what your application calls for... the right 
answer to perform a brand new operation most effici- 
ently, to make your present equipment function more 
profitably, or to bring down the cost of manufacturing 
your product. Please turn us loose on that next brush 
assembly problem. 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE CLEVELAND 5, OHIO 


available up to 650 F. 


New Parts and Materials continued 


pressure is obtained from a 200-in. 
long, calibrated film strip that is 
positioned by the servo train. The 
actual value of the measured pressure 
appears in front of a fixed index line. 
Fischer & Porter Co., Hatboro 35, Pa. 


For more information— 
Circle 66, inside back cover 


Bimetal Thermostats 


Thermostats with single-stud mount 
ing are based on "'stack-pile" construc- 
tion of bracket, ceramic insulators, 
terminal lugs and contact springs. 
This is said to provide rigidity, mini- 
mum variance and improved differ- 
ential. To eliminate false cycling and 
“chatter” of contact points, the ther- 
mostats are designed to pass current 
through the independent contact 
springs instead of the bimetal thermal 
member. This allows the bimetal to 
operate entirely on the heat generated 
by the unit being controlled and not 
from the additional heat generated 
by passage of current. 

Operating temperature ratings are 

". Contact ratings 
range up to a maximum of 1500 w at 
110 v, ac. A wide variety of terminal 
arrangements and adjusting shafts is 
available. The thermostats are UL 
approved and include two basic types: 
open and fully closed. Interior trim 
screw permits adjustment.  Bimet 
Electrical Research Corp., 1373 Di 
vision St., Morris, Ill. 


For more information— 
Circle 67, inside back cover 


Static Pressure Control 


This control is UL-approved and 
listed as an air fuel interlock switch 
in packaged steam generators requir 
ing safeguards to prevent flow of fuel 


(Continued on page 295) 


Product Engineering — December, 1955 





New Parts and Materials continued 


lack of forced draft. 
The contacts of the switch are usually 


when there is a 


wired in series with the solenoid of the 
oil shut-off valve. Thus, the oil valve 
will prevent flow of fuel unless the 
blowers are supplying the 
amount of forced draft 
It is that this 


also be used for other applications 


proper 


stated switch can 
such as in forced air cooling of elec- 
tronic or air conditioning equipment 


where blower failure would cause dam- 
age due to overheating. The control 
has a dust-tight enclosure. Its silicone 
coated glass cloth diaphragm is not 
affected by the temperature changes 
encountered in the applications it is 
designed for. 
I'he new control is adjustable over 
a range of 0.1 to 0.5 in. water column 
static pressure. ‘The electrical ratings 
of the single-pole, double-throw switch 
are 15 amp at 120 to 250 v, ac, $ hp, 
or 125 va pilot duty. Henry G. Dietz 
Co., 12-16 Astoria Blvd., Long Island 
City 2, N. Y. 
For more information— 
Circle 68, inside back cover 


Miniature Trimming 
Potentiometer 


This wire-wound instrument meas- 
ures 0.500 x 0.187 in. thick. Weight 
is less than 2 g. Anv number of units 
stacked together to 
compact bank. Daystrom 
Corp., 3030 Nebraska Ave., 
Monica, Calif 


may be form a 
Pacific 
Santa 


For more information— 
Circle 69, inside back cover 


Motor Load Indicator 
This 


brated in either per cent load or horse 


instrument’s scales are cali 


power, with large color bands Damp- 


(Continued on page 298) 
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MOLD SHRINKAGE 


Send today 


for this fold 


on DUREZ 
16221 


Is this the kind of stability you 
want for PLASTIC PARTS? 


Here is a high-strength development in phenolic molding 
material for parts in which dimensional stability is critical . . . 
Durez 16221 Natural. Could it solve problems for you by 
bringing important benefits of plastics into new product- 
improving applications ? 


Durez 16221 Natural simplifies design. Parts conform to mold 
dimensions with 100% precision. Dimensional change after 1 
year at room temperature at 50% relative humidity is .0001 
After 1 year at 100°C., change is .001 %. 


Combined with this extraordinary stability is an impact strength 


of 17 foot-pounds per inch (Izod). The material has a high 


modulus of elasticity, excellent heat resistance and good elec- 


trical properties. 


This Fiberglas*-filled, natural-color material is readily molded 
by standard methods. To find out in detail what advantages it 


offers you, let us send you our special folder on Durez 16221 


I 


` 


Le È \ 
46 Phas DUREZ PLASTICS DIVISION 
r C HOOKER ELECTROCHEMICAL COMPANY 
1512 Walck Road, North Tonawanda, New York 
r new pampl 


a 





another revolutionary development by La Salle 


"NEW 
„svs HIGH STRENGTH... 


"FATIGUE-PROOF" steel bars offer high strength in-the-bar . . 
without the expense and trouble of heat treating. Tensile strength is 
in the 140,000 to 150,000 p. s. i. range . . hardness which is related to 
this strength level is approximately 30 Rockwell *C." 

*FATIGUE-PROOF" has uniform strength across the bar . . no soft 
centers. ( This uniformity is maintained from bar to bar . . lot to lot.) 
This remarkable uniformity of strength makes “FATIGUE-PROOF” 
ideal for applications in the 140,000 to 150,000 p. s. i. range that for- 
merly required heat treated carbon and alloy steels, either hot rolled 
or cold drawn. 

With *FATIGUE-PROOF" you'll get the advantages of heat treat- 
ing . . none of the disadvantages. In short, you'll get a better part at 
lower cost. ' 


„airs EASY TO MACHINE 


*FATIGUE-PROOF" is a free-machining steel bar . . without ques- 
tion. It machines at least 25% faster than annealed alloys . . 50% to 
100% faster than heat treated alloys. 

“FATIGUE-PROOF’s” excellent machinability permits faster 
speeds, heavier feeds, better tool life . . your production rates will 
increase . . you'll get more parts per hour. 

Distortion from machining is held to a minimum . . there is no re- 
duction of tool life due to the higher speeds and heavier feeds . . and 
surface finish is greatly improved. 


At... 


1430 150th Street, Hammond, Indiana 


Manufacturers of America's Most Complete Line 
of Quality Cold-Finished Steel Bars 
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JUST PUBLISHED! Ask for 
your copy of the new 20-page 
booklet which gives additional 
information on the remarkable 
new "FATIGUE-PROOF." 
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eno quench cracks 


eno distortion from 


heat treating 


With heat treating eliminated, the problems that 
accompany heat treating are avoided. Quench cracks 
become a thing of the past. Distortion and warpage 
from heat treating don’t occur . . consequently time 
consuming and costly straightening and cleaning 
operations are not necessary. 

You eliminate not only the cost of heat treating 
but also its disadvantages. 

If you have parts where strength is a requirement 

. you can save money and get away from problems 
by using *FATIGUE-PROOF." Our Sales Engineers 
will be happy to show you how this can be accom- 
plished and provide samples for test purposes. 


LA SALLE STEEL CO. 


1430 1 50th Street 
Hammond, Indiana 


Please send me your "FATIGUE-PROOF"' Bulletin. 
NN LÁ 
Title 


Company 





pe eS 


Cg. DORADO 
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from 


WIPERS 


ing is said to reduce needle waver 
from mechanical vibration or minor 
erratic load changes. ‘The conversion 
unit may be mounted near the motor 





starter and light control wires can 
be connected to the indicator. Dual 
voltage units are adjustable for opera 
tion on either 220 or 440 v systems. 
Machinery Electrification, Inc., Dept. 
SSR, Northboro, Mass. 


For more information— 
Circle 70, inside back cover 


FELT 


by F E LT ER S Universal Displacement 


Transmitter 


means product This differential transformer type of 


transmitter will transmit motions from 


improvement 0.000001 in. to 0.125 in. 


The new instrument is provided with 


a mounting flange, standard AN con- 
FELTERS S.A.E. F-13and F-15 o ge, 


When you want good wear resistance re grades of felt recom. nector, a bearing-aligned, spring-loaded 


mended for sound deadening , i 

i i en chassis strips, spacers, dust plunger, and a micrometer zero adjust- 
combined with resilience — or a shields and mechanical pur- quede dp ois X 

poses when abrasion and ment which allows the mechanical 


firm material that resists oils and tors. me Wm ce and electrical zero to be adjusted with 
moisture — find out what extreme precision after installation. 


FELTE ] Sensitivity is 5 millivolt/0.001 in. witl 
RS Sensitivity is 5 millivolt/U.001 1n. with 
Felt by Felters can do for you. à nir noue, 6.3 v, 60 cps excitation. Output im 


. The new 24-page Felters Design Book l. pedance is 200 ohm. Linearity is 1 
describes many grades of felt and their uses. » per cent. Daytronic Corp., 216 S. 
For your copy, just drop us a line. | | Main St., Dayton 2, Ohio 


THE FELTERS CO., 228 South St., Boston, Mass. : For more information— 


Circle 71, inside back cover 
FELTERS FELT 


... by the roll... by the yard 
... Or cut exactly as you want it. 


Encapsulated Transformers 


These transformers are designed for 
use in a range from Class H tempera- 
tures in military applications requiring 


(Continued on page 299) 
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New Parts and Materials 


MIL-T-27A, grade 2 and 5 perform- 
ance, to industrial and commercial 
applications where protection is re- 
quired against grease, oil and corro- 
sive atmospheres. According to the 
manufacturer, designers can specify 
the exact degree of encapsulation they 
require without having to pay for 
unnecessary protective extremes. Vari 
ous combinations of encapsulations are 
used. include an extremely 
durable elastomer formulation, a Class 


A modified epoxy resin, and others. 


l'hese 


Used in combination with varnishes 
and permafils, they produce coatings 
specifically designed to meet speci- 
fed environmental] characteristics. 
General Electric Co., Schenectady 5, 
IN. Y. 
For more information— 
Circle 72, inside back cover 


Germanium Power 
Rectifier Stacks 


A line of germanium rectifier power 
stacks, with a new design which is 
said to result in better heat dissipa- 
tion while combining light weight and 
rigidity, has been developed. A special 
base plate design makes the stacks 
mechanically interchangeable — with 
types now on the market, despite their 
small size. In addition, the new stacks 
are rated to permit full electrical in- 
terchangeability. 

The new rectifiers have a range of 
rating from low values of 15 v and 


(Continued on page 303) 
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IN WHICH OUR 
ENGI VEE RI \ b ST 4 IFF 
DISCUSSES 


Contact Angle » » » 


. CONTACT ANGLE may be de- 
fined as the angle between a plane 
perpendicular to the bearing axis and 
a line connecting the two points on a 
given ball where the ball makes con- 
tact with the raceways when the 
bearing is subjected to a pure thrust 
load. The contact angle is repre- 
sented by angle oc . Since the points 
where the balls touch the raceways 
represent the working portions of the 
bearing, it is well for us to examine 
just what happens at these points 
when a thrust load is applied to the 
bearing. Such an analysis quickly re 
veals the significance of the conta 
angle. 


. THUS THE COMPRESSIVE FORÇE 
felt by a given ball and the raceways 
is directly proportional to the thr 
load component and inversely prd 
portional to the sine of the con 
angle. 


ings. A fuller digfussion of the math- 
ematical relatidfship between con- 


NEW HAMPSHIRE 


THRUST LOAD 


LZ ses TCH CRCLE 


LI MILI 


. WHILE THE ADVANTAGES of 
large contact angle have been ex- 
amined, there is one important factor 
which, in high speed applications, 

estsi€on on the magnitude 
d for optimum bearing 
is is the matter of 
Each 
ball in a bearing may be visualized 
rotating in an orbit 
represented by the pitch circle of the 
bearing, while 4t the same time ro- 
tating about an xis of its own. It is 
this latter modd of rotation which 
concerns us. Evdry rotating body ex- 
hibits gyroscopic Eharacteristics which 
vary in magnitude with the speed of 
rotation. Most Important of these 
characteristics is Fhe reaction of the 
rotating body tofchanges in the di- 
rection of its axig Now the axis of 
rotation of a ball [n a bearing is rep- 
resented by a fine which passes 
through the cent@r of the ball and 
which is perpendicular to the line 
connecting the polhts of contact with 
the raceway. Th® means that the 
angle between th@ axis of ball rota- 
tion and the axisjof the bearing is 
equal to the conta@ angle. (See dia- 
gram.) 
For a complete discussion ask for 
Bulletin A20. 


BALL BEARINGS, INC. 


Peterborough, N. H. 


Phone 424 — 425 





from American 
YOU'LL LIKE IT, AS DOES Whirlpool 


American supplies Whirlpool Corporation, St. Joseph, Mich., 
with felt for its dryers. The Imperial model shown here 
uses plain felt as a seal at the loading port. At the 
exhaust, where the air is hot and full of moisture, the felt 
is blended with Hycar, which provides moisture resistance. 
The dryer drum rotates at 45 r.p.m., and the felt seals 
effectively keep heated air and moisture out of the cabinet, 
and heated air in the drum at somewhat less than atmos- 
pheric pressure during operation. The seals are supplied as 
sewn rings, ready for fast, economical installation. 

This is an outstanding example of thorough engineering 
applied to an application of felt. American will be glad to 
collaborate with you on the use of felt on your present or 
proposed products. 


STATEMENT 


Whintpoot 


“Whirlpool Corporation has 

used felt products for some 

time. At present they are used on our new high-speed 

dryer as well as our conventional dryer. Felt is 

satisfactory as to pressure or vacuum, and it is giving 

satisfactory service as to temperature resistance. 

“The particular type of felt which we are buying is 

much more satisfactory than anything previously used, 

including other materials. This is because of the GENERAL OFFICES: 78 GLENVILLE ROAD, GLENVILLE, CONN. 

resiliency of the material, which is designed inherently 

to flex back into its original position.” SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, 
St. Lovis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, Montreal. — 
PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, 
R. L—ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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LAMINATED 
SHIMS 
of 


Aluminum 


You can now get all the advantages of aluminum — light 
weight, non-corrosion and freedom from electrolytic action 
~in both LAMINUM® and LAMISOL.® 


In LAMINUM® the .003” laminations are held together by a 
microscopic binder over their entire surfaces. LAMISOL* 
Shims are tack-bonded at the edges only. 


Both types of aluminum Laminated Shims look and func- 
tion like solid shims. Yet they p-e-e-l quickly and easily for 
fast, accurate assembly, No counting of loose layers. No 
stacking. No mixing. You save in machining and finishing, 
in maintenance adjustments, too. 


For (ull information, and a sample of an actual Laminated 
Shim of aluminum, use the coupon below. 





PER Shim laminations qig.2-5..19 003” foil conforming to U. S. Spec. QQ-A-561. 
| i eat as part solid, part laminated Shims in accordance with Boeing Process Spec. 


Boeing Standard BAC-5430 and BAC-1524. 


2 FLASN ! Iu 


100 UNION STREET, GLENBROOK, CONN. 





Gentlemen: 

Please send me, without obligation, an actual 
| aluminum Laminated Shim and your interesting 
i ical i dL f i free booklet telling ali about laminated shims 
—— and how they're used to cut costs. 







a 
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RAP bibens tank truck 
transports corrosive chemicals 


This tank, which is designed to transport corrosive chemicals without 
danger of contamination of the final product, was spray coated with 
KEL-F Dispersions at the Kellogg plant in Jersey City, and baked- 
fused in a specially built oven large enough to complete each coating 
in a single operation. Preliminary tests were carried out with a 
slightly smaller tank, and the correct techniques developed before 
proceeding with the coating operations on the tank truck 


KEL-F DISPERSIONS — NEW WEAPON IN FIGHT AGAINST CORROSION 


BAKE OVEN at Kellogg Plant, Jersey City, KEL-F Dispersions are finely divided fluorocarbon plastic solids in a 
th 85 ft., width 12 ft., height volatile medium. Applied by spray, dip or spread coating, they are 
) F. This new fused by heat into a tough, impervious coating — firmly bonded to the 
n surface on which applied, and providing a chemical and temperature 
resistant surface that is anti-sticking and self-cleaning. 

This liquid chemical carrier is evidence that the range of applica- 
tions for KEL-F Dispersions is not limited by size, and that present 
techniques of dispersion coating can be applied to tanks and other 
outsize equipment, There are experienced applicators of KEL-F Dis- 
persions, serving nearly every major industrial area. They can show 

iu how this fluorocarbon polymer can come to your aid in your fight 
against corrosion and high processing temperatures. For more infor- 
mation, send for KEL-F Dispersion Manual, and list of applicators 


Ls i THE M. W. KELLOGG COMPANY 
QUENCHING \fter final baking, tank 


quenched to produce tough, transparent, flex Chemical Manufacturing Division, P. O. Box 469, Jersey City, N.J. 
ible coating SUBSIDIARY OF PULLMAN INCORPORATED 


R) Registered trademark of The M. W. Kellogg Company's fluorocarbon polymers 
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New Parts and Materials continued 


0.35 amp to high values of 888 \ 

and 2 amp, in over 100 standardized N 
combinations. Federal Telephone and i SPECIFY GENERAL INDUSTRIES = 
Radio Co., 100 Kingsland Road, Clif l ; 

ton, N. J. 3 


zs 


For more information— ——" ee m 
Circle 73, inside back cover 


Potentiometer With MOTORS: 
50 to 70,000 Ohm 
Resistance Range 


A potentiometer providing a resis- 
tance range of 50 to 70,000 ohm with 
a standard linearity of + 0.15 per 
cent has been announced. A special RELY ON Gl's 
clamp band provides an unrestricted 
tapping area allowing up to 19 taps 
and presents a simplified means of 
phasing units in a ganged assembly 
without disassembling the units. DEPEND ON GI 

I'he low noise level and high resolu 
tion of these units make them particu- 
larly desirable for computer assemblies, 


.. America’s Leading Manufacturers Do! 


COUNT ON GI 


calibration controls, servo mechanisms 
and other similar applications. ‘The 
Type 747-E has a 2.10 in. dia and a 
cup width of 0.984 in. Up to six units 
can be ganged on a single shaft. ‘The 
units are furnished with welded taps Pies culla 
i : NEW MODEL B MODEL A 
and end leads. Starting torque is 4-pole, 4-coil shaded pole 2-pole, shaded pole AC 
1.0 oz-in. per cup section. Fairchild AC Induction Type Induction Type 
Controls Corp., Robbins Lane, Syos 
set, N. Y. 


For more information— 
Circle 74, inside back cover 


~~ 


~ 


: MODI C 
/ MODEL € l 


4-pole, shaded pole AC 2-pole, shaded pole AC 
Induction Type Induction Type 


NEW MODEL f MODEL D 
2-pole, shaded pole AC 4-pole, 4-coil, shaded pole 
Induction Type AC Induction Type 


Frequency Converter 
Write for complete specifications 
Standard models of this unit con and quantity price quotations! 
vert 60 to 400 cps. Output frequencies 
of 180, 360, and 800 cps are also 
available. Construction is said to MODEL O 


eliminate brushes, commutators, slip 2-pole Capacitor Reversi- 
_ s Electrical char ble Type, AC only (for 6, 
rings, exciters. ectrical character 12 or 24 volts) 


istics include stability of output volt- 


age, without use of regulating equip- THE GENERAL I NDU STRIES co 


ment. For constant load and constant 
(Continued on page 304) DEPARTMENT GM * ELYRIA, OHIO 
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nsider your customer... 


IN BEARING 
SPECIFICATIONS 


Disassembly and removal of the original bearing 
and reassembly with a new bearing are inevitable 
at some time or other in the life of every machine. 
The frequency and cost of such service is a big 
consideration in the mind of your customer. 

The cast Bunting Bronze Bearing gives you 
maximum of bearing performance and life with 
far less costly and laborious replacement than any 
other type of bearing. 


Designs like this 

present no production nor 
replacement complications. 
Bunting engineers will 
gladly collaborate with 
you in a study of your 
bearing requirements. 
There is a Bunting engineer 
near you, or write our 
Products Engineering 
Department at Toledo. 


Bunting, 


BRONZE BEARINGS ¢ BUSHINGS è PRECISION BRONZE BARS 


THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES . DISTRIBUTORS EVERYWHERE 
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New Parts and Materials... ... continued 


input frequency, output voltage will 
remain stable within better than 2 
per cent, even with input voltage 
changes of 10 per cent. 

Unit pictured has 500-va output, 
115 v, single-phase, with overall di- 
mensions of 8 x 10 x 11 in. and weight 
of 49 lb. ‘Two or three-phase output 
are also available in this design, for any 
usual voltage. Georator Corp., Manas- 
sas, Va. 

For more information— 
Circle 75, inside back cover 


Magnetic A-c Line 
Voltage Regulators 


Voltage regulation of +0.25 per 
cent accuracy with loads varying from 
0.3 to 3 kva is reportedly provided 
by line voltage regulators now being 
produced. Output voltage is stabilized 
within a band of 0.25 v rms for line 
voltage variations of 100 to 130 v 
and line frequency variations from 
57 to 63 cps. Control of voltage out- 
put is continuously adjustable be- 
tween 110 and 120 v, rms. Magnetic 
implifers replace tubes in the new 
regulators. Dimensions are 19x104x13¢ 
deep and weight is approximately 
130 ]b. Magnetic Research Corp., 
200-202 Center St., El Segundo, Calif. 

For more information— 
Circle 76, inside back cover 


Three-Channel Transistor 
Power Supply 


Completely tubeless, this supply 
provides three independent “floating” 
output voltages, each well-regulated 
against line or load changes. Ex- 
ceptionally low ripple and internal 
impedance simulate battery condi- 
tions without the expense and in- 
convenience of batteries. 

Each of the three channels is con- 
tinuously adjustable from 0 to 50 v 
at 0 to 10 ma, with less than 1 milli- 

(Continued on page 308) 
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The coordinated efforts of Lorp development 
engineers and product engineers of the Weller 
Electric Company have resulted in several “‘built- 
in" performance advantages in the outstanding 
Weller Power Sander. 

Lord Vibration Control units control the sand- 
ing plate action by (1) maintaining alignment of 
the plate to achieve straight-line motion, (2) 
eliminating vertical “bounce”, and (3) trans- 
ferring even pressure to all points of the sanding 
plate. In addition to these advantages, the flexi- 
bility of Lorp units adds greatly to the service 


Two of these LORD units are 
ing operating advantages on the 


NEW YORK, N. Y. - Circle 7-3326 * PHILADELPHIA, PA. - LOcust 4-0147 
CLEVELAND, OHIO - SUperior 1-3242 * DAYTON, OHIO - Michigan 8871 
DETROIT, MICH. - TRinity 4-2060 . CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 3392 * LOS ANGELES, CAL. - HOllywood 4.7593 


"In Canada — Railway & Power Engineering. Corporation Limited" 


life of this sander by eliminating damaging rigid 
construction. 

The Lord application on the Weller Sander is 
typical of many LorpD contributions to better 
product performance through bonded-rubber 
vibration control units. 

LoRD is continually presenting new concepts 
in practical, efficient vibration control. Why not 
investigate the advantages LorD units will bring 
to your products? Simply contact the Lorp Field 
Engineer nearest you or LORD MANUFACTURING 
COMPANY, ERIE, PENNSYLVANIA. 


designers 
and producers 


OR of bonded 
LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA rubber 
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products 
since 1924 


SONDED RUBE 





ALUMINUM CANS —any size...any quantity! 


With our extensive impact extruding facilities, 


Hunter Douglas is able to supply unlimited quan- 
tities of non-structural 2S or 3S aluminum cans to 


your specific design requirements. 


We are at present manufacturing cans of this type 
in round, square, and other shapes for the elec- 
tronics industry, and for use in many ordnance 


components. In addition to the cans pictured, part 


DESIGNERS: 


If you want to know 
more about Hunter Douglas 
Cold Forgings write on 

your company letterhead 
for this free 40 page book, 
just off the press! 


HUNTER DOUGLAS CORPORATION « DEPT. PE-12 RIVERSIDE, CALIFORNIA 
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Hunter Douglas 


geometry can vary to conform to many unusual and 
special requirements. 


If you use condenser cans, vacuum tube shields, 
transformer and relay shields, pyrotechnic cans, 
containers—or similar products made from alu- 
minum, ask for our quotation and prompt delivery 
schedules! Airmailed or telephoned requests will 
give quick answers to tight production programs. 


Corporation 


TELEPHONE OVerland 3-3030 
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[4 
Heavy wall 


Special seam 


Special cutouts 


Ball indented 


Small sizes 


Special end cut 


Rolled split spacer tubes are produced in a wide variety of stand- 
ard and special designs, in many lengths and diameters, of steel, 
brass and aluminum. They can be ball-indented for oil pockets, or 
made with oil holes or other special cutouts or seams. FEDERAL- 
MOGUL DIVISION, Federal-Mogul-Bower Bearings, Inc., Detroit 
13, Mich. 


| FEDERAL- MOGU 


1899 


Sleeve bearings, bimetal rolled split bushings, plain steel or 
bronze rolled split bushings, bearing-surfaced washers. 
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FERROUS AND NON-FER- 
ROUS CENTRIFUGALLY 
CAST ROLLS, SLEEVES, 
TUBES, LINERS, CHUTES, 
RETORTS, RINGS, BUSH- 
INGS, BEARINGS, ETC. 


Here you'll find a skilled staff in completely 
equipped laboratories testing new materials, develop- 
ing new processes, helping to make better castings for 
your specific requirements. 


These improvements are directly translated into 
uniform, strong, close-grained ferrous and non-ferrous 
castings with extreme resistance to corrosion, heat, 
and abrasion. As another service, the Chief offers 
machining facilities for turning, boring, and drilling. 


Bring your casting problems to the Chief's thor- 
oughly trained specialists. These men are always 
available to apply their broad experience to your 
particular needs. 


C. M. Lovsted & Co., Seattle, Wash. € Tynes Bros., Birmingham, 


Ala. t Cordes Bros., San Francisco and Wilmington, Calif. 


Chie} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON- FERROUS 
SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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volt of ripple, and 0.5 per cent 

absolute regulation at 50 v. Higher 

current models are available, up to 

l amp. NJE Corp., 345 Carnegie Ave., 
Kenilworth, N. J. 

For more information— 

Circle 77, inside back cover 


Dual Purpose 
Selenium Rectifier 


Basically this unit is a voltage 
doubler stack. Therefore, one of these 
units can be used as a double and two 
units can be connected as a single- 
phase, full-wave bridge. The rectifier 
is intended for operating equipment 
in dental offices and other professional 
and commercial offices where hum is 
objectionable due to the normal opera- 
tion of a-c relays. 

Two of these Type 69-1950 con- 
nected in a bridge circuit will de- 
liver approximately 180 v, dc, at 0.10 
amp for an rms voltage input of 230 
v. As a voltage doubler, this unit will 
deliver 50 ma, connected to a maxi- 
mum a-c input of 175 v, rms. 

This rectifier is 21/32 x 1 1/16 x 
14 in. International Rectifier Corp., 
1521 E. Grand Ave, El Segundo. 
Calif. 

For more information— 
Circle 78, inside back cover 


Tapered Wire Connectors 


Quick connection of wiring without 
soldering is provided by tapered ter- 
minal and receptacle lugs which range 
from 0.398 in. above board with a 
0.113 in. dia to 0.421 in. above board 
with a 0.118 in. dia. Single end or 
double end terminals and feed-thru 

(Continued on page 312) 
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Bundy simplifies oiler-tube design, 
cuts fabrication time, trims costs 


Another example showing how 
Bundy engineers help solve 
customers’ design headaches 


Naturally, doing everything we can 
to meet our customers’ design speci- 
fications is a Bundy must. But some- 
times our engineers—with their years 
of problem-solving experience—see 
ways in which original specifications 
can be improved. These improvements 
usually result in substantial savings to 
the customer, as in the example shown 
at right. 


Doing just a little more than the job 
requires is an old habit with us here at 
Bundy. That's why you'll find it so 
rewarding to deal with us at the design 
stage of a new product. 


Why not profit from an unbeatable 
combination: expert Bundy engineer- 
ing services plus the priceless extra of 
Bundyweld Tubing—the only tubing 
double-walled from a single metal 
strip, copper-bonded through 360 
degrees of double-walled contact. 
Bundyweld is leakproof; thinner- 
walled yet stronger; has high thermal 
conductivity; has high bursting 
strength. The safety standard of the 
refrigeration industry, Bundyweld is 
used in 95% of today’s cars, in an 
average of 20 applications each. 


Let Bundy help you with your tub- 
ing design problem. Call, write, or wire 
us today. 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 


SPS EISELE OT N A 


Problem: This34s" O.D.timing-gear 
oiler tube, shown above, required a 
tapered end for a nozzle effect. As 
specified by the customer, it required 
numerous swaging operations. 
Bundy engineers, always on the 
lookout for new ways to shave costs, 
hit upon the ingenious solution 
shown at right. With the customer's 
consent, original specifications were 
changed. 


E 


Bundyweld starts as a 
single strip of copper- 
coated steel Then it's 


through a furnace. 
Copper coating fuses 
with steel. Result . .. 


ac. ZAR a at Lac 


+ «+ Continuously rolled 
twice around laterally 
into a tube of uniform 
thickness and passed 


Bundyweld, doub le- 
walled and brazed 
through 360° of wall 
contact 


i lit tai 


NOTE the exclusive Bundy- 


Solution: First, Bundy added upset 
to nozzle tip (see above). As a re- 
sult, nozzle-forming operations were 
cut in half. But Bundy innova- 
tions didn’t stop here; next, two 
hand-bending operations were 
incorporated into one automatic 
press operation. The over-all result: 
impressive fabrication savings to 
the customer, with no compromise 
in tubing function. 


BUNDYWELD 


developed beveled edges, 
which afford a smoother 
joint absence of bead, 
and less chance for any 
eakage. 


— ii 
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TUBING 


DOUBLE-WALLED FROM A SINGLE STRIP 





Aeroquip’s New 64-Page 


EACH SECTION CONTAINS 
HELPFUL INFORMATION! 


SECTION A contains the 
following engineering data 


and equipment: 
products ond services 
ordering instructions 
hose fluid reference chart 
planning of hose installations 
bend radius vs. operating pressures 
vacuum data 
thread interchange data 
bulkhead hole size data 
hand tools 
support clamps 
hose cover stripping tool 
hose cut-off machine 
hose assembly machines 
hydrauliscope 


SECTION B contains the follow- 


ing hose, fittings and adapters: 
low, medium, high and very high 
pressure hose lines 
oir brake hose 
coal shooting hose 
grease hose 
ammonia hose 
LPG hose 
steam hose 
trichlorethylene hose 
diesel fuel hose 
Freon hose 
hot water hose 
low temperature hose 
electrically non-conductive hose 
fire-resistant hose 
$.A.E., J.1.C., Parker, and Union adapters 
assembly combinations chart 
assembly instructions 
kits 


SECTION C contains the follow- 
ing special fittings: 
flange type, split flange type and Globe 
Seal fittings. 


wet _ wid TES! Te ae SECTION D contains the follow- 
13 ing Self-Sealing Couplings: 


NO COST TO YOU... JUST FILL IN AND MAIL THIS COUPON industrial and farm Self-Secting Cov- 


plings, and farm Breakaway Coupling. 
Aeroquip Corporation, Jackson, Michigan 


Get Your Copy Now... 


Fill In and Mail 
This Coupon Today! 


Gentlemen: 


Please send me your new, illustrated catalog No. 200 on flexible hose, [] 
fittings and couplings for industrial applications. 


Please send 
Aircraft Catalog 
No. 100. 


Nome 


Please send 


Title Marine Catalog 


Company 


Address 


City — —ÁÓ a Zone__ State 


Se eeeeeeeeeee ese eee eeeeeeeeeseseseeseceesecseeeesessoenoeoeed 


(ttt tt nn ee oe ee 
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Industrial Catalog Is Ready! 


YOU'VE NEVER SEEN A HOSE LINE AND COUPLING 
CATALOG THAT IS SO COMPLETE . . . SO EASY TO 
USE... SO PACKED WITH HELPFUL INFORMATION! 


Whether you design machine tools, trucks, construction equipment, 
engines, farm equipment, or any of hundreds of industrial products, 
this new Aeroquip catalog will save you hours of time . . . provide 
answers to knotty fluid line problems. 


The full range of products covered includes hose, fittings and 
couplings for everything from low to extra high pressure systems 
«» » for carrying hydraulic fluid, air, grease, oils, ammonia, LPG, steam, 
diesel fuel, Freon, water and many other fluids. You will also find 
valuable reference to help you in the planning, engineering, and 
installation of fluid-carrying systems. 


Aeroquip's new, fully illustrated catalog No. 200 is designed to be 
easily read and exceptionally easy to use. Be sure to get your copy. 
Fill in and mail the handy coupon today! 


i 
i 
ih dH GH 


m 
a 


ALSO AVAILABLE! TWO 


OTHER NEW AEROQUIP 
FLEXIBLE HOSE LINE 
AND COUPLING CATALOGS 


Catalog No. 100 covering aircraft 
products (78 pages). 


i 


i it 
I 


y 
4 


Catalog No. 300 covering marine 
products (40 pages). 


Please check box in coupon for catalog 
desired. 


= \eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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REVERE 


Revcothene 
INSULATED 


WIRE 


CHEMICALLY INERT 


Because of its extreme toughness, high heat resistance, and chemical 
inertness, Revcothene insulated wire is widely recommended for hermeti- 
cally sealed equipment . . . for devices operating with small gauge wire 
at high temperatures . . . and for conditions where corrosion is a 
problem. 

Revcothene is silver-plated copper wire with an extruded coating of 
monochlorotrifluoroethylene. Even at 150° C. (302° F.) the insulation is 
inert . . . with no volatile lacquers or plasticizers to ruin contacts. Revco- 
thene withstands abrasion and flexing, and resists such corrosives as 
ozone, acids, alkalis and petroleum products. 

Available in eight standard sizes from 28 to 10 gauge . . . in 15 
colors. Flexible strandings, copper or silver braid shielding, heavy wall 
insulation and jacketing can also be furnished. Multiple-conductor 
cables are also available. 

Revcothene is only one of many insulated wire and thermocouple 
wire products made to exacting specifications by Revere Corporation 
of America. Technical design assistance gladly offered. Write today. 


Uum 
PN 


i i 
TYPICAL SPECIFICATIONS — 22-Gauge Revcothene Wire & 


Spark Test Voltage 7500 
Insulation Resistance 1000 megohms/1000’ 
Operating Temperatures: 
Flexing Application —40? C. to 135? C. 
Non-Flexing Application —65? C. to 150? C. 
Flammability Does not support combustion 
Operating Voltage 1000 volts 
Water Absorption 0.00 
Effect of Acids & Alkalis Generally unaffected 
Cold Flow (Compressive Strength) 32,000 PSI 
Abrasion Resistance (MIL-T-5438) Passes 36’-400 grit aluminum 
oxide with 0.3 pound weight 


Qmm. P LI Hon. PE. ! 
* Revere's tradename for monochlorotrifluoroethylene 


CORPORATION OF AMERICA : 
WALLINGFORD, CONNECTICUT A subsidiary of Neptune Meter Company 
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types are available. They fit standard 
terminal board thicknesses from w 
through ys in. 

Designed for use in conjunction 
with Amphenol or similar pins, the 
new tapered lugs are made of half- 
hard brass and are furnished either 
non-plated or silver-plated as stock 
ready for immediate delivery. U.S. 
Engineering Co., Inc., 521 Commer- 
cial St., Glendale 3, Calif. 

For more information— 
Circle 79, inside back cover 


Encapsulated Resistors 


These units are based on a special- 
ized winding technique which permits 
the use of extremely fine sizes of re- 
sistance wire to obtain two or three 
times the resistance value previously 
supplied on a miniature bobbin. These 
subminiature resistors operate at 
125 C continuous power without de- 
rating. They meet and exceed all 
humidity, salt water immersion and 
cycling tests as specified in MIL- 
R-93A, amendment 3. They can be 
obtained in tolerances as close as 
+0.05 per cent. Daven Co., Dept. 
KL, 530 W. Mt. Pleasant Ave., Route 
10, Livingston, N. J. 


For more information— 
Circle 80, inside back cover 


Tracer-Striped, 
Insulated Wire 


Tracer stripes on vinyl-coated and 
silicone rubber-coated glass fiber sleev- 
ings for electrical insulation match the 
heat endurance of the coating because 
they are made of the same basic 
material. Accordingly, manufacturers 
can match braided wire coverings with 
hook-up wire coding, or eliminate 

(Continued on page 316) 
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POSITIVE race to shaft holding power 
and EASE of mounting are yours 


with SEALMASTER 7/7/77 12 


BALL BEARING UNITS 


MTT 


Slip a SEALMASTER Ball Bearing Unit into place 
on the shaft—tighten two set screws and you have 
the answer to ease of mounting and positive hold- 
ing power in a ball bearing unit. SEALMASTER's 
exclusive Zone-Hardening process makes it all 
possible! 

With Zone-Hardening, only the ball path section 
is through hardened—leaving the extended portion 
of the inner-race in its metallurgically soft, tough 
state. This soft portion provides a firm bind for 
hardened set screws which positively lock the race 
to the shaft. 

In addition to the above, SEALMASTER Ball 
Bearing Units provide the following exclusive com- 
bination of features: 


J Patented LOCKING PIN & PERIMETER 
DIMPLE prevents rotation of outer race 
and assures positive lubrication. 

Y Patented BALL RETAINER—Land ridden 
ball retainer eliminates ball wear, traps 
grease and prevents churning. 

V Patented SEAL keeps dust and dirt out 
and lubricant sealed in for 
long bearing life. 


Full information on SEALMASTER 
bearing units are contained in 
this FREE bulletin. 


SEALMASTER BEARINGS A Division of STEPHENS- ADAMSON MFG. CO, 9 
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 PERMAGARD PRIMER 


TYPE: Epoxy FLOWING: Excellent; minimum variation 
in film thickness 


COLOR: Gray FLEXIBILITY: Excellent 


APPLICATION: Flocoat, dip or spray STABILITY: Excellent when dipped or flo- 
coated 


ADHESION: Excellent to steel, aluminum; 
good on zinc, cadmium 


RESISTANCE: Excellent to detergents, hu- 
midity and salt spray 


USES: Laundry Equipment, Air Conditioners, Shower Stalls, 
Beverage Filling Machines and Dispensers, Undersink 
Cabinets, Dishwashers. 


BAKE: 20 min., 375° 


GLOSS: High 


p” 
i 
I 
I 
} 
l 
i 
| 
! 
| 
l 
| 
I 
| 
| 
l 
| 
| 
| 
l 
| 
| 
! 
| 
| 
l 
| 
| 
| 
| 
i 
| 
| 
| 
I 
l 
I 
l 
H 
i 


The Better the Finish, the Better the Buy 


® GRAND RAPIDS VARNISH CORPORATION 


® ®) 
MAKERS OF THE FAMOUS @uardsinan FINISH AND @uatdsiman CLEANING POLISH 


GRAND RAPIDS, MICHIGAN 
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manufacture of 


DETROIT SELECTAFLOW CONTROLS 


greatly improved by 


MUELLER BRASS CO. FORGINGS 


One of the finest thermostat control 
mechanisms for year-around air-conditioning 
systems is the automatic SELECTAFLOW, a 
product of the Detroit Controls Corporation, 
To maintain the high quality of this 

efficient unit and at the same time speed 

up and simplify assembly, the body, 

bonnet and side cover are being forged 
and completely machined to close 
tolerances by the Mueller Brass Co. In all, 
thirty-four machining and finishing 
operations are performed. This is but one 
more example of how Mueller Brass Co. 
machined forgings have improved a product 
and speeded production. With a wide 
range of copper-base alloys for forgings, 

a tremendous background of product 
engineering, and facilities for precision finish 
machining, the Mueller Brass Co. can 

supply machined brass or bronze forgings 
to your exact specifications. It will pay 

you to consider Mueller Brass Co. forgings for your new or 


redesigned products. Write us for full color catalog and technical information. 


sie, MUELLER BRASS CO. 


PRODUCTS 
PORT HURON 17, MICHIGAN 
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NEY’S small parts 
play a BIG part 


in precision instruments 


Reliability of many precision elec- 
trical instruments |a upon 
accurate transmission of electrical 
signals between moving parts. The 
Potentiometer Division of the Fair- 
child Camera and Instrument Corpo- 
ration has selected Ney Paliney #7* 
for use as wipers and sliders in their 

precision potentiometers because 
Paliney #7 provides the important advantages of a long life with excel- 
lent linearity and the ability to hold noise at a minimum. 

Ney manufactures many other precious metal alloys which, like 
Paliney #7, have ideal electrical characteristics, high resistance to tarnish, 
and are unaffected by most industrial atmospheres. Ney Precious Metal 
Alloys have been fabricated into slip rings, wipers, brushes, commutator 
segments, contacts, and intricate component parts and are used in high 
precision instruments throughout industry. Should you have a contact 
problem, a call to the Ney Engineering Department will result in study 
and recommendations which will improve the output of your electrical or 
electronic instruments. 


THE J. M. NEY COMPANY * 109 ELM ST., HARTFORD 1, CONN. 


o Paliney #7 contacts 
child Ty ype 746 Pre- 
t 


Specialists in Precious Metal Metallurgy Since 1812 


*Registered Trade Mark 


This steel clad, factory set, tamper 
proof Durakool timer-relay is prac- 
tically non-breakable. Operating life 
multiplied 5 to 6 times by new 
plunger construction features. Any 
combination of operate-release-time 
delays from 0.15 sec. to 20 sec. — 
either normally open or normally 
closed action. 


Send for Bulletin 800 


See telephone directory for 
local distributor, or write. 


DURAKOOL, 


9NYSSB 


PRE-SET TAMPER PROOF 
TIMER-RELA Y 


GUARANTEED FOR AC-DC APPLICATION 
and: 

% No false contacts 

% Non sticking 

% Practically “fail safe" 

* Low cost timer 


INC. 


ELKHART, INDIANA, U.S.A. eee 700 WESTON RD., TORONTO, CANADA 


Durakool *: 


ALL-STEEL 
MERCURY 


y 777 


New Parts and Materials continued 


coded wire by using sleeves at the 
termination. There are nine available 
colors, providing 81 color code com- 
binations. Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 


For more information— 
Circle 81, inside back cover 


Miniature Coaxial Cables 


A line of minature coaxial cables 
are available in three standard types, 
Each type of 
cable can be obtained with an outer 
Teflon 
Special low 


50, 70 and 93 ohm. 


covering of vinyl, nylon, Kel-F, 
or a glass fiber 
noise types are also available in any 
of the aforementioned types. Hitemp 
Wires, Inc., 26 Windsor Ave., 
Mineola, N 


braid. 


For more information— 
Circle 82, inside back cover 


Rectangular Connector 


The plug of this connector has 
twelve 0.040 in. dia pin contacts and 
three 0.090 in. dia center polarizing 
contacts molded into a mineral-filled, 
mica phenolic body. Pin contacts are 
phosphor bronze and gold plated. 
Floating socket contacts are beryllium 
copper, gold plated 0.0002 in. thick. 
Soldering lugs are annealed to prevent 
breakage. 

Aluminum hoods are optional with 
this series and provide positive cable 
support and strain relief. DeJur-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y. 

j For more information— 
Circle 83, inside back cover 


Printed Circuit Connectors 


These connectors are available in 
single and double row construction 
of 6, 10, 15, 18 or 22 contacts. It 
accepts 0.054 to 0.071 in. variation of 
standard ve in. copper-clad printed 

(Continued on page 320) 
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SAME-DAY SERVICE purred 


along smoothly in high gear all 


year long. Each inquiry was quoted 
on or acknowledged by telegram 
the same day it came in. 
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ONE and TEN-PAKS to slash 
distributor's Broken-Package prob- 
lem, manufacturer's handling costs. 


. . THE PRE-PAK PLAN for 
Seems like every time we turned around someone came eu cn E 
to cutting handling costs. 


up with a new idea on service, packaging or products wy 
to help our distributors and their customers p- 


Wd o4 Ww 
"m ks a 
. a | 
NEW BOXES, sturdier cases, im- 
proved labels to assist everyone 
AT M 0 LO " K P 0 M = who handles Holo-Krome products. 


Qo DON aù AA 9 S 


THE HOLO-KROME SCREW CORP., 25 BROOK ST. èe HARTFORD 10, CONN. 
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SLIDING SHELVES to speed 
NEW PLANT WING and new equipment to meet the increasing demand for H-K orders through our own plant and 
products ... bring you even better service from our shipping and receiving departments. give you better service. 
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Under heavy load Gates Vulco 
Ropes—the V-belts with con- 
cave sides—grip pulley grooves 
more firmly and pull harder. 
This large lathe was form- 
erly driven by a flat belt which 
slipped on heavy cuts, stalled 
and broke tool bits. Savings on 
broken tool bits alone offset the 
cost of the drive the first year 
.and production was in- 
creased 25%. 


Concave sides 


keep belt costs gown! 


à M 2 
Industry is saving thousands and Simple test proves value of 
thousands of dollars every year by concave sides x 
specifying Gates Vulco Ropes— Bend a straight-sided belt (Fig.2) 
the V-Belts with concave sides and feel the sides bulge out around 
(U.S. Pat. No. 1813695). the bend. The bulging sides prevent 
Here's the interesting reason the belt from fitting evenly in the pul- 
why Gates belts save money: ley groove (Fig. 2-A). Uneven contact causes un- 
“On the bend around the sheave even wear...shortens belt life...increases costs. 
the precisely engineered concave Keep belt costs down by specifying Gates Vulco 
sides (Fig. 1) of the Gates belt Rope Drives—the V-Belt with concave sides. Belts 
fill out and become straight (Fig. you need are readily available from nearby distrib- 
1-A). Thus the belt makes uniform contact with utor stocks. The Gates Nr CODE Denver, 
the sides of the pulley. That means sure pulling Colorado—World’s Largest Maker of V-Belts. 
power and even distribution of wear. Longer wear, Dos aa s A aa pm 
fewer replacements cut belt costs...reduce down Sun c oS. pga yee ae e eg 
time...contribute to profits. throughout the world. 206.20: 


ttm 


GATES 45 DRIVES 
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FAULTLESS GREASE SE 


SERIES 
900GS CASTER 


Cut-away to show 
grease sealed 
double ball bear- 


ing swivel. 


LEAK-PROOF 
NEOPRENE RETAINER 
MOLDED AND 
VULCANIZED ON 
UPPER BEARING 
SWIVEL RACEWAY. 
PATENT PENDING. 


THRUST BEARING GREASE 
RETAINER TIGHTLY FITTED 
AROUND FORMED, HARDENED 
RACEWAY. CAN BE EASILY 
REMOVED FOR CLEANING 
OR INSPECTION. 


Washers with Neoprene are 
press-fitted into hub. The Neo- 
prene cross section reveals 
urea provided to lock grease 
against leakage and to as- 
sure free running wheel. 
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FROM SMOKE ROOMS TO BUSY FREIGHT TERMINALS . 


a CON) 
i 5B 


Packing house temperature extremes of 
O?F to 200?F, brine and steam, do not 
affect the triple-sealed bearings of 
Faultless 900GS Casters. A Neoprene 
retainer surrounds, and is vulcanized to, 
the upper swivel bearing raceway. A 
permanent film of grease, between the 
Neoprene retainer and top-plate, greatly 
reduces friction —accelerates swiveling — 
minimizes "down-time" and plant in- 
terruptions by sealing out water, dirt, 
chemicals, etc. 
Freight and production lines move 
faster when permanent Caster lubrica- 
tion assures easy roll- 
ing and swiveling. 
No grease can drip, 
floors are clean and 
safe. More loads can 
= be moved by one man. 
T NET For further informa- 
| NEU. m tion on Faultless Series 
900GS Casters write 
today for Bulletin 
157-3G, no obligation. 


NEOPRENE 
HUB SEAL 
Heavy Neoprene 
seal is formed 
oround metal wash- 
er to lock grease 
within roller bearing. 





BALLS: 


MADE OF STEEL, 
BRASS, BRONZE, MONEL- 
;METAL, STAINLESS STEEL 


> 


HOOVER 


The Aristocrat of 
Bearings 


BALL BEARINGS: 


AMERICA'S ONLY 
BALL BEARING WITH 
HONED RACEWAYS 


HOOVER BALL 
AND BEARING COMPANY 


New Parts and Materials 


€ 


continued 


circuit laminated card (receptable to 
accommodate 4 in. board also avail 
able on special order). 

Wiring styles include solderless wire 
wrap, solder lugs or taper pins. A 
choice of molding compounds is 
available: mineral-filled Melamine, 
Plaskon-reinforced (glass) Alkyd 440A, 
and Orlon-filled diallyl phthalate. De- 
jur-Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 


For more information— 
Circle 84, inside back cover 


Male Printed Circuit 
Connector 


Available in production quantities 
in both miniature and subminiature 
series, these male connectors are said 
to exceed all specification require- 
ments of MIL-P-15035, Type PRE-P. 
Insulation resistance tests show a 

(Continued on page 321) 
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ultra- 
sensitive 


relays 


selected for use on 
Flight Simulators built by 
Curtiss-Wright 


BARBER 
COLMAN 


Reproducing in exact detail all the flight 
characteristics of the giant C- 124 troop 
and cargo carrier, the Electronic Flight 
Simulator built by the Electronics Divi- 
sion of Curtiss-W right permits intensive 
flight familiarization without personnel 
ever leaving the ground. In this Simu- 
lators generator system, five Barber- 
Colman Micropositioners are used. In 
your applications, too, there is very 
likely a place for this remarkable ultra- 
sensitive relay. Various types . . . plug 
in, solder-lug, screw terminal, hermeti- 
cally sealed. Operate on input powers 
of 50 to 1,000 microwatts. Ideal for use 
as a null detector in resistance bridge 
circuits, a differential relay in electronic 
plate circuits, and an amplifier in pho- 
toelectric circuits. Can be operated in 
excess of 100 cps. Write for Bulletin 
F-3961-4. 


Barber-Colman Company 


Dept. X, 1412 Rock Street, Rockford, Illinois 
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New Parts and Materials . continued 


minimum of 50,000 megohm after 
long periods of high temperature and 
extreme humidity. Circon Compon- 
ent Co., 17544 Raymer St., North- 
ridge, Calif. 


For more information— 
Circle 85, inside back cover 


Provides 74.6 Microsec Delay 


This delay line provides a delay of 
74.6 microsec, +1 percent, in an 
hermetically sealed can approximately 
4x13x24 in. The delay line is tapped 
at eight equal delay sections. The 
nominal impedance is 1170 ohm. Fea- 
tures of this delay line are constancy 
of delay over the useful frequency 
range coupled with very low attenua- 
tion. The delay is constant within 3 of 
l per cent over the frequency range of 
300 to 15000 cps. The attenuation 
at all frequencies within this range is 
less than 0.2 db. Control Electronics 
Co., Inc., 1925 New York Ave., Hunt- 
ington Station, N. Y. 


For more information— 
Circle 86, inside back cover 


Low-Voltage Capacitor 
For Transistor Use 


Rated at 75 v, max, this submini- 
ature component has rectangular plate 
construction and a patented thin-sheet 
process of manufacture. Sizes vary 
from $ to 4 in. square, with capaci- 
tance range from 0.001 to 0.1 mfd. 
Glenco Corp, 212 Durham Ave, 
Metuchen, N. J. 


For more information— 
Circle 87, inside back cover 


Medium Power Transistors 


These transistors are designed for 
high power dissipation with linear op- 


BARBER 
COLMAN 


Small Motors 


chosen to power water 


circulation system in Lipman 


“Ice Boy” ice tip machine 


With a Lipman “Ice Boy” ice tips can be automatically made 
and stored at the rate of 1,000 to 1,600 per day in various 


accurately controlled sizes up to 154" diameter, 234” length. 


Only moving part of this machine produced by Lipman 
Refrigeration Division of Yates-American, Beloit, Wiscon- 
sin, is a revolving paddle which circulates water and moves 
tips to the storage compartment. This is powered with a 
Barber-Colman PY AZ geared motor with these "plus" fea- 
tures: rugged, precision gear train . . . porous bronze bear- 
ings . . . large oil wicks . . . high starting torque. 

If you have a project involving small motors, let Barber- 


Colman engineers help you get the exact motor for the job. 


FREE DATA SHEETS ON WIDE LINE OF SMALL MOTORS 


The Barber-Colman line includes unidirectional, synchronous, 
and reversible motors — up to 1/20 hp. With and without 
reduction gearing — open or enclosed types. Expert engineer 
ing service available. Write today, cell us your problems, 
ask for free data sheets. 


Barber-Colman Company 


DEPT. X, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


eration over a wide collector current 
(Continued on page 234) 


Small Motors . Automatic Controls .Industrial Instruments «Aircraft Controls . Air Distribution Products 
Overdoors and Operators «Molded Products «Metal Cutting Tools «Machine Tools . Textile Machinery 
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Bronze thrust bearing, shown here en- 
larged, is mass-produced for an auto- 
motive distributor application. 


MORAINES EXPERIENCE WITH METAL POWDER 


HELPS MANY MANUFACTURERS 


Whether it’s this small thrust 
bearing or a large, highly com- 
plex part, the odds are that it can 
be produced at lower cost by the 
Moraine metal powder process 
when it is to be produced in quantity. 


Each week sees new proof of what can be 
accomplished by cooperative effort be- 
tween customers and Moraine. Simplified 


production, improved performance and 
reduced cost are three of the results that 
now benefit many different industries. 


In powder metallurgy, Moraine has un- 
equaled experience. Facilities are un- 
excelled. Whether in production or in 
planning, the Moraine metal powder 
process may be able to help you make 
your product better, at lower cost. 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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FROM BRUNING — 
fier ot Qv 


v 
rafting Eau! 


Little things mean a lot in drafting! 
That’s why the five outstanding, low-cost 
drafting aids featured here are important 
to you. That’s why they and many 
products like them are important members 
of Bruning’s complete quality line. Try 
them; you'll be mighty pleased at how fast 
the savings of time and labor mount up. 


d 


A, “Rule-O-Matic” Ruling Pen 
lw Eliminate the fuss, muss, and time of 

ft filling pens from bottled ink. Just a 
press of the finger, and a drop of 
ink flows from the cartridge in the 
hollow handle into the stainless steel 
nibs. A single catridge can rule up to 
55,000 inches of a government approved 
India ink. Life-time guarantee. 


Wrico “Zephyr” Lettering Set 
Now, get the work-saving advantages 
of a modern scriber-type lettering set 
... for less than ten dollars! Unique skid- 
proof runners keep the guide holder 
securely in position for perfect lettering. 
Three popular sizes of letters and 
numbers provide a versatile lettering 
combination. 


Take a minute now to mail the coupon. Save yourself 
hours of time and work later on. 


America’s Largest Supplier of Engineering 
and Drafting Equipment. 


CHARLES BRUNING COMPANY, INC, 4700 MONTROSE AVE, CHICAGO 41, ILL. 
Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Canada 
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Bruning Electric Erasing Machine 


Save hours of finger-cramping manual 
erasing. Do a neater, safer erasing 
job. The patented hollow shaft permits 
use of extra-long, seven-inch eraser, 
prevents “fly-outs.” These quiet, cool, 
vibration-free tools are permanently 
lubricated, require no maintenance. 


Charlies Bruning Company, inc., Dept. 124-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on th se Time- 


and-Work Savers: 


0 Electric Erasing Machine 
Pencil Pointer 


Nome 


Company. 


C] Adjustable Triangle 


Adjustable Triangle 


Think of the time and work you'll save 
with this versatile drafting tool. It is 
fully adjustable from 45° to 90°. Reads 
to one-half degree. The engine divided 
protractor arc is beveled for quick, 
ecsy, precise settings. It is precision 
made of acrylic plastic for permanent 
clarity, long wear. 


“Tru Point” Pencil Lead Pointer 


Save time and trouble with the most 
efficiant and economical pencil pointer 
ever devised. You get a perfect con- 
centric point to any degree of sharpness, 
and without breakage of lead in the 
pointer. Extra weight keeps pointer 
steady, lets you do pointing with one 


O "Rule-O-Matic" Pen © “Tru Point” 


C] Wrico Lettering Set 
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WISH | HAD ORDERED 
FROM GARRETT 


They never let you down on deliver- 
ies when you have to keep produc- 
tion going full speed. 

You get what you order when you 
. . from Garrett. No waiting 
You can't beat 


order it 
for late shipments. 
Garrett No worries about 
Garrett . . . quality. Every Garrett 
washer, hose clamp, stamping or as- 
sembly is right up to the peak of 
quality. High quality is assured by 
Garrett's “statistical quality control” 


service. 


system. 

Next time no more headaches for 
me. I'll order from Garrett. Why don't 
you do the same when you need... 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


Mew Parts and Materials continued 


range. They are hermetically sealed 
under vacuum 

These transistors are intended for 
Class A or B output or driving stages, 
and are said to provide high output 
with a minimum of distortion. Ap- 
proximately 1.5 w output can be ob- 
tained from a pair of these new tran- 
sistors operated in push-pull Class B, 
even at temperatures up to 70 C when 
mounted on an aluminum chassis for 
heat sink purposes. Transitron Elec 
tronic Corp., Melrose 76, Mass. 


For more information— 
Circle 88, inside back cover 


Hermetically Sealed 
Receptacles 


Designed to mate with 50 ohm, 
screw-type coaxial cable plugs, thes« 
receptacles have hermetic seal ratings 
of less than 3x10^ standard cc/sec. 
hese are obtained by: 1) a glass bead 
section in the dielectric and by 2) 
soft soldering each receptacle to the 
panel. 
Where 
panels prohibit soft soldering, ratings 
may still be obtained with other re- 
ceptacles in 50, 70 and 93 ohm ver- 
sions. Microdot, 1826 Fremont Ave., 
S. Pasadena, Calif. 
For more information— 
Circle 89, inside back cover 


aluminum otr magnesium 


Subminiature Capacitors 


The flat model of these paper di- 
electric capacitors include units from 
ix dex in. thickness. The round units, 
from àxà in. dia. The capacitance 
values for both range from 0.00005 

(Continued on page 326) 
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SPACE SAVER! 


ie, 


- the. new, "eat b. edáicie«dt tps 
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ADVANCE TO 


MINIATURE RELAY 


Only .94 cv. inches in size—yet it 
carries 3-amp. loads in the 4PDT 
combination. It's available up to 
6PDT, and with class "H" 
insulation. 


It's extra efficient, too, having 
only one air gap in the magnetic 
assembly. By spring-holding the 
armature rigidly in place, and 
using cross-bar contacts, all align- 
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling. 


The ADVANCE TQ telephone type 
operates on 90 milliwatts or 

less. Withstands 10G vibration 

(10 to 55 CPS). Ambient temp- 
erature range: —55°C to +125°C. 
Life expectancy: 1,000,000 cycles 
with cross-bar contacts. Open and 
hermetically sealed types. Write 
for details. 


ADVANCE 
u 


ADVANCE ELECTRIC 


= AND RELAY CO. 


AN ELGIN NATIONAL WATCH 
RELAYS 


COMPANY AFFILIATE 
2435-G NORTH NAOMI ST. 
BURBANK, CALIFORNIA 
Sales Representatives in Principal 
Cities of U. S. and Canada 
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WHATEVER YOUR ROLLER 
BEARING APPLICATION 


Earthmovers, jet turbine engines, 
rolling mill equipment, truck axles— 
you name it! Bower builds a com- 
plete line of tapered, straight and 
journal roller bearings including a 
size and type to fit your product. 
What’s more, these dependable 
bearings have proved themselves in 
virtually every conceivable type of 
application. Their built-in quality, 
skillful engineering and advanced 
design features provide such im- 
portant bearing advantages as 
reduced wear, longer life and lower 
maintenance requirements. Let a 
Bower engineer give you full details 
on the complete Bower line. 

BOWER ROLLER BEARING DIVISION 


BOWER TAPERED ROLLER BEARINGS 
INCORPORATE ADVANCED SPHER-O- 
HONED DESIGN! Spherically gener- 
ated roll heads and higher flange with 
larger, two-zone contact area reduce 
wear, improve roller alignment and 
virtually eliminate “end play.” This 
helps hold adjustment and pre-load 
longer and better. Larger oil groove 
provides positive lubrication. 


BOWER STRAIGHT ROLLER BEARINGS 
ARE BUILT TO CARRY MAXIMUM 
LOADS! Integral two-lip race in- 
creases rigidity—keeps rollers in 
proper alignment at all times. Steel 
cage allows free movement of rollers 


Federal-Mogul-Bower Bearings, Inc., Detroit 14, Mich. between races during normal oper- 


ation. High-grade alloy-steel rollers 
and races are precision-ground for 
quieter, smoother operation. 


A COMPLETE LINE OF TAPERED, STRAIGHT AND JOURNAL ROLLER BEARINGS 


for every field of transportation and industry 


ROLLE R 
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Now —all from one source 


EY y ^ VARI-SPEED MOTOR PULLEY 


[ KF 
i bv ^ ADJUSTABLE MOTOR BASE * VARI-SPEED BELT 


te RELIANCE Ac MOTOR * DRIVEN PULLEY 


eight sizes 
for Vs to 15 hp. 
2:1 to 4:1 ratio 


REEVES 


Vari-Speed Motor Pulley 


™ This simple, compact REEVES unit provides an economical 
way to widen machine range, and an efficient method of adjust- 
ing work flow to changing conditions. Speed variations are 
effected smoothly and instantly—without stopping the ma- 
chine! Unit also available without motor. For bulletin com- 


plete with rating charts and dimensions, write Department 
K18a-V 545. 


THE RIGHT SPEED FOR EVERY NEED! 


Transmission Vari-Speed Motodrive Flexi-Speed 
Heovy duty—2:! to 16:1 Compact—2:1 to 6;1 Versatile, economical— 
range—fractional hp. to range—sizes to 40 hp.— B1 ronge—'À4, % and 
87 hp. fractional with 10:1. 1 hp. 


The wide range of REEVES variable speed equipment is now 
supplemented by the line of Reliance drives. Now— more than 
ever—you can rely on your REEVES representative for the 
answer to any speed control problem. 


REEVES PULLEY COMPANY, COLUMBUS, INDIANA 
Division of RELIANCE Electric and Engineering Co, 


New Parts and Materials... .. .continued 


to 10.0 mfd. Working voltages range 
from 75 to 1000 v. Operating temper- 
atures range from —55C to 100C 
without derating. Capacity tolerances 
available range from 4 per cent to a 
standard tolerance of +20 per cent. 
Capacitors are sealed to withstand any 
95 per cent relative humidity test. 
Capcon, Inc., 25 Willett St, New 
York 2, N. Y. 
For more information— 
Circle 90, inside back cover 


Subminiature 
Wire-Wound Resistors 


These resistors are supplied in 
either inductive or non-inductive 
windings 4 up to 3 in. lengths in any 
resistance values desired, 0.10 ohm 
through 0.50 megohm and in your 
choice of standard tolerances of +1, 4, 
} and xs per cent, including precision 
tolerances. Precision Resistor Co., 
Inc., 107 U.S. Highway 22, Hillside 5, 
N. J. 

For more information— 
Circle 91, inside back cover 


Capacitors Function 
Between —20 C and 110 C 


Thermoplastic protective covering 
makes these capacitors airtight, mois- 
ture and fungusproof. Coating re- 
mains stable at all normal operating 
temperatures and insures high me- 
chanical strength. Amhold Ceramics, 
Inc., 1 E 57 St., New York 22, N. Y. 


For more information— 
Circle 92, inside back cover 


Miniature Regulated 
Power Supply 


This power supply provides regula- 
tion over a wide voltage range with 
less than 3 millivolt ripple. A dual 
scale meter, stand-by switch, pilot 
light and fuse protection are standard 
accessories. Extra power, over 400 v 
at 90 ma. can be obtained for inter- 
mittent periods. To double voltage 
output, two units may be operated in 
series, or any number may be paral- 
leled to increase current capacity. A 
separate bias output is also provided, 
with independent regulation against 
line voltage variations. Recovery time 

(Continued on page 328) 
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EXON: each resin engineered for a specific problem 


P e ded 


Tirestone 


Product Engineering — December, 


EXON 468 


specifically for 


C o -> 


Higher bulking density of EXON 468 
increases the banbury output 10 to 25%! 
It makes processing easier, since it per- 
mits fast fusion at reduced temperatures. 


A superior resin in every respect, 
EXON 468 offers good heat and light 
stability, high thermoplasticity, compat- 
ibility with conventional vinyl plasti- 
cizers, stabilizers and pigments. 


CHEMICAL SALES DIVISION 


flooring 


Used as the base resin in vinyl asbestos 
floor tile formulations, EXON 468 pro- 
vides new production economies — and 
superior end products. 


For suggestions on developing new 
products, or improving established ones 
with EXON 468—or for complete infor- 
mation or technical service on the grow- 
ing line of versatile EXON resins, contact: 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 66B 
DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 
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Here's What Users Have to Say About | 


MARVEL Synclinal FILTERS 


SUMP TYPE (cuteway) 


LINE TYPE (cutaway) 


Catalogs 
containing 
complete data 
available 

on request 


328 


U. S. STEEL Co., Irvin Works Three-Stand Cold Reduc- 
tion Mill— 

“Marvel Synclinal Filters are a part of the mill’s main hydraulic 
system which operates Coil Cradle as well as other hydraulic 
machines”. 


JONES & LAUGHLIN STEEL CORP., Aliquippa Works— 
“Marvel Synclinal Filters proved their effectiveness when one 
of the motors on the hydrostatic pipe testers broke down. A 
brass fitting was chewed up and jagged pieces of brass were 
carried into the oil stream. Any small piece of brass could also 
have caused a great dea! of damage to the expensive equip- 
ment. However, when the unit was inspected, it was found that 
all metal particles had been filtered out by the Marvel Syn- 
clinal Filters and no damage had been done to the equipment 
nor was there any loss in operating time. Two filters are in- 
stalled on each circuit so that one can serve as a by-pass while 
the other is being cleaned. Although it takes only about fifteen 
minutes to clean the monel filter insert, even this short interrup- 
tion in production could be costly in an operation of this size". 


MANY OTHERS REPORTING SIMILAR RESULTS ARE NOW 
SPECIFYING MARVEL SYNCLINAL FILTERS ON ALL NEW 
HYDRAULIC EQUIPMENT—AND STANDARDIZING WITH 
MARVEL SYNCLINAL FILTERS ON ALL EXISTING EQUIP- 
MENT 


For Dependable Protection on All Hydraulic 
and Other Low Pressure Circulating Systems 
—lInvestigate MARVEL SYNCLINAL FILTERS 


OVER 600 
Original Equipment Manufacturers 
Install them as Standard Equipment! 


They Meet J. I. C. Standards 


FILTERS FOR FIRE-RESISTANT 
HYDRAULIC FLUIDS 


Marvel’s most recent developments is a filter for the efficient 
filtration of all types of fire-resistant hydraulic fluids. 
WATER FILTERS 
Both sump and line type filters have been adapted for use in 
all water filtering applications. No changes have been made in 
the basic, balanced synclinal design. 
A SIZE FOR EVERY NEED 


Available for sump or line installation in capacities from 5 to 
100 G.P.M. Greater capacities may be attained by multiple 
installation (as described in catalog). Choice of Monel mesh 
sizes range from coarse 30 to fine 200. 


IMMEDIATE DELIVERY! 


As in the past, Marvel continues to offer immediate Delivery! 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, Ill. 
Phone: JUniper 8-6023 


| Marvel Synclinal Filters, as follows:— 
O Catalog #106—For Hydraulic Oils, 
Coolants and Lubricants 
( Catalog #300—For WATER 
C Data on filters for Fire-resistant hydraulic fluids. 
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New Parts and Materials continued 
is better than 15 millisec. One of 
three outputs may be obtained with 
this unit. The cabinet measures 
5 x 84 x 6 in. Weight is 124 lb. 
Allied International, Inc., S. Norwalk, 
Conn. 


For more information— 
Circle 93, inside back cover 


Axial Blower 


This blower puts out 25 to 30 cfm 
of air at zero static pressure. It weighs 
8 oz and measures 3.375x2.87 in. OD. 
Operating temperature range is from 

55 C to 71 C. 

The device consists of an aluminum 
blower housing, a 2 in. aluminum fan 
and a 115 v, 400 cps motor. If de 
sired, a 27 v, d-c motor can be made 
available. John Oster Mfg. Co., 1 
Main St., Racine, Wis. 

For more information— 


Circle 94, inside back cover 


NS 


Wafer-Type Thermistors 


These thermistors are said to be 
suited to temperature compensation 
of transistors and other temperature 
dependent devices. They are stocked 
in a complete range of resistance from 

(Continued on page 332) 
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Conical bottom storage bins. Field erected. Made in all metals. 


WHEN THE AMERICAN INDIANS 
BECAME UNITED STATES CITIZENS 


ow orm 
AS MAKING INDIVIDUALIZED 


EQUIPMENT PARTS 


In 1881 KOVEN acquired its citizenship in the field of 
steel fabrication ... and immediately set about produc- 
ing the special equipment parts necessary to the devel- 
opment of the equipment industry. 


Today, after 75 years of continuous planning and re- 
search, KOVEN supplies these parts more rapidly, more 
economically than ever — often faster and at lower cost 
than the manufacturer himself — and is constantly help- 


ing to create new and improved standards in equipment 
efficiency. 


For Individualized Equipment Parts built to your exact 
specifications — call or write for a consultation with a 
trained KOVEN representative, and send for Bulletin 
#550. There’s no obligation. 
Specialists in intricate fabrication using: 
stainless steel 
monel 
aluminum FOR QUALITY CONTROL 


inconel KOVEN equipment in all metals and alloys include: 


i High pressure vessels, extractors, mixers, stills, 
all clad materials ‘ kettles, tanks, stacks, breechings. Shop and field 


erected storage tanks to 2 million gallons. High 
Fabrication to all A.S.M.E. Codes vacuum testing. 


L. O. KOVEN & BRO., INC. 
154-C Ogden Avenue, Jersey City 7, N. J. 





Whether you require 84 joints or 1—you can 
put to use these Rzeppa advantages 


Pictured is the most advanced and largest cold forming mill 
in the world—developed by the American Roller Die Cor- 
poration. In it, 84 Rzeppa Constant Velocity Universal Joints 
are providing money-saving precision never before possible 
in this industry. 

Here are the advantages you can receive by specifying Rzeppa 
Joints: 

* Stepped-up speeds. 

* Reduced down-time. 

* Smooth flow of power at unbalanced angles. 

* Higher capacity for size and weight. 


HOW TO GET COMPLETE INFORMATION ON 
THE PROFIT ADVANTAGES OF RZEPPA JOINTS 


You can get more information on how Rzeppa Joints can 
fit into your joint application. Write, wire, or phone today. 
We'll send the brochure or have a factory representative call 
—as you wish. 


(Pronounced “SHEPPA") 
CONSTANT VELOCITY 
UNIVERSAL 
JOINTS 


3939 Christopher 
Detroit 11, Michigan 


Manufacturers of * Fully Automatic Geor Grinding Machines 
* THE DETROIT SCREWMATIC 750 


The Gear Grinding Machine Company 
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COMPARISON OF OPERATION 
Rzeppa Versus Pin or Slipper-Type. 


Solid line shows 
speed variation 
for one revolu- 
tion of pin or 
slipper-type joint 
at a critical angle. 
Note constant ve- 
locity of 100% 
for Rzeppa Joint 
(dotted line). 


Product Engineering 


During rotation at a 
given angle, pin or slip- 
per-type joint speeds up, 
slows down twice during 
one revolution, 


Due to its construction 
features, the Rzeppa 
Joint always transmits a 
smooth flow of power 
even at unbalanced an- 
gles. The standard joint 
cannot meet this test 
without involved com- 
pensating measures. 
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Your latest reference to better production 


EXTRUDED 
SECTIONS 


WITH J&L 
EXTRUDED SECTIONS 
YOU CAN: 


1. ELIMINATE 
time and costs in machining operations. 


2. ELIMINATE 


time and costs in finishing operations. 


3. REDUCE 


scrap losses practically to the zero point. 


4. ELIMINATE 
the cost of castings and forgings of intricate 
sections requiring considerable machining. 





quickly and easily 
can obtcin it 


J&L Extruded Sections are Custom-Made for yov. short time. There ig Jo Paratively 
They can be preformed to the predominating cross g in the building > 
section of the part you wish to produce. And the inventories NY 10 build up 
range of sections is almost limitless. These sections 3. YOUR o. 

possess the physical benefits and accurate toler- able ín o wide correa 


+ + and, ín addition, 


ances derived from cold drawing. And you can i the physical benam | Wil Possess 


and 
oleronces derived fr oe 


obtain them in a wide range of analyses. i om cold drow. 


hd IE] 
Use this handy coupon. This new booklet contains de- R quantity” prob. 


tailed information about the money and time saving advan- estén dia 


extremely 
duction of a sin’ en the pro. 


tages realized with the use of J&L Extruded Sections. i Practical. on can be 
Jones +4 Laughlin 1 1 
218 d. 
Ld SUSE 


STEEL CORPORATION — Pittsburgh 
Please send me your new Booklet on EXTRUDED SECTIONS. 


m= 
BE — 


e A 


ETT a RE 
Jones & Laughlin Steel Corporation 


3 Gateway Center, Dept. 409 
Pittsburgh 30, Pa. 
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. +more than double the life of your hydrau- 
lic system ... at no additional cost. 

Today's production lines cannot afford 
avoidable machine breakdowns. DUDCO 
PF-100 Pumps, rated at 2000 psi for continu- 
ous operation, provide the extra margin of 
operating safety which your customers need 
so badly. The hydraulic system may not re- 
quire more than 1000 psi — but the extra 
stamina provided by a 2000 psi DUDCO 
Pump cuts downtime AND more than 
doubles the life and dependability of the 
hydraulic system. 

This added safety factor makes sense and 
saves dollars for the user . . . and at the busi- 
ness end of a sale, can make the deciding 
difference. You pay no premium for DUDCO 
2000 psi continuous operation. They cost no 
more than pumps rated at considerably low- 
er pressures. There's a DUDCO PF-100 Pump 
in a size and capacity and mountings to fit 
nearly all standard machine tools. 

Users of machine tools can modernize and 
improve the dependability of their equip- 
ment with DUDCO PF-100 Pumps. 


The hydraulically counter-bal- 
anced DUAL-VANES in DUDCO 
Hydraulic Pumps eliminate 
wear producing loads normally 
caused by unbalanced hydrau- 
lic forces and vane acceleration. 
DUAL-VANES also maintain 
MULTIPLE SEALING BARRIERS 
to slippage and power loss. 
DUAL-VANES are a patented 
and exclusive DUDCO feature. 


Get the facts on the Dudco PF-100 Dual-Vane Pumps and Fluid 


Motors. Write today. 


D U D C Q DIVISION 


THE NEW YORK AIR BRAKE DUMP, 
1712 EAST NINE MILE ROAD * HAZEL PARK * MICH. 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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New Parts and Materials...... continued 


ohms to megohms, and are available 
with extremely high temperature co- 
efficients (up to 7 per cent for degree 
C at room temperature in high re- 
sistance values). When furnished with 
stranded leads, these thermistor waf- 
ers, even in sizes as small as $3 in. 
square, are reported to possess the 
same power handling ability as older 
types up to 1 in. dia. Thermistor Corp. 
of America, Metuchen, N. J. 


For more information— 
Circle 95, inside back cover 


Heat-Dissipating 
Tube Shield 


This heat-dissipating shield is for 
use with the standard JAN socket. 
When used on low wattage tubes, the 
shield is said to reduce bare bulb tem- 
perature by 20 to 25 per cent. On 
high wattage "hot" tubes the reduc- 
tion is approximately 15 per cent. In- 
ternational Electronic Research Corp., 
177 W. Magnolia Blvd., Burbank, 
Calif. 

For more information— 
Circle 96, inside back cover 


Turbine Flow Meter 


This flow meter gives flow rate 
measurement (+0.5 per cent of rate) 
up to 100,000 lb per hr at specific 
gravity 1.0. Range is 20:1. Accuracy 
is not affected by piping configuration. 
Maximum pressure drop is 7 psi. 

The meter consists of a fluid-driven 
rotor mounted in a short housing in- 
stalled in the pipe line. The rotor 
turns at a speed directly proportional 
to the fluid velocity. The blades of the 
rotor are of a magnetic material, and 
as each blade passes a pickup coil con- 
taining a magnet, it induces an elec- 


(Continued on page 333) 
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New Parts and Materials continued | 


A BIG PUMP for a BIG JOB 


€ 


í 


trical pulse. The number of pulses pro- 
duced is directly proportional to the 
speed of blade rotation and number 
of blades. 


b © | This is the NEW 3600 Series of 
i\e new meter is furnished in 

standard siz 4 and 2 in. * 

2 ecce bm di 1 9 pe | HYDRECO Hydraulic Pumps 


210 gpm. Fisher & Porter Co., Hat- 


boro 35, Pa. 


For more information— 
Circle 97, inside back cover 


These HYDRECO Pumps are Big News íor builders of Big 
Machines . .. up to 150 Fluid Horsepower output, up to 1500 psi 
operating pressure! Engineered for installations where space 


is at a premium and durability essential, these Big 3600 Series 
Pumps offer equipment designers a proven high volume, high 
pressure pump. Smooth-operating hydraulic control can now 
be provided for even bigger designs in mobile and industrial 


77 3600 SERIES 


65-90-110 gpm @ 1200 rpm 
Speeds to 2000 rpm 

Pressures to 1500 psi 

Outputs to 150 Fluid Horsepower 


The HYDRECO 3600 Series Pumps have been field tested 
extensively on heavy-duty Mobile Equipment. Operated under 
the most adverse conditions, even after much abuse, they 
remained on the job performing efficiently . . . outperforming 
any other pump previously used in these applications. Down- 
time for repairs to hydraulic systems was reduced 75-85%. 
The BIG 3600 Series HYDRECO Pumps really help get the 
BIG JOBS done easier and more economically. 


WRITE for complete information on the new HYDRECO 3600 Series 


Hydraulic Pumps and companion Control Valves for your 
BIG JOBS. 


| 
A self-contained electro-hydraulic | ra ^n C Oo 
valve actuator which is said to in- | Y D z DIVISION 


crease the advantages and utility of | THE NEW YORK AIR BRAKE COMPANY 
electronic control systems includes a | LME MEM CN) 
1112 EAST 222nd STREET*CLEVELAND 17*0HIO0 


control valve, hydraulic power source 
(Continued on page 336) | INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 


Valve Actuator | 
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| oe ag 
Stainless Steel 


iY 


i 


SALT SPRAY 


Fastenings that defy corrosion 


Harper stainless steel bolts, screws, nuts, washers and 
rivets are the answer to many fastening problems 
e Stronger in tensile where corrosion is a factor. 


e Higher in yield strength No additional cost for these Harper advantages of 
e Higher in nickel content longer life and improved appearance for the equip- 
ment you manufacture. See your Harper Branch or 
Distributor or write for Catalog 26. 

a Engineered to highest standards THE H. M. HARPER COMPANY 

e Shipped in strong, neatly labeled packages 8203 Lehigh Avenue, Morton Grove, IIL. 


e More corrosion resistant 


Specialists in all corrosion-resistant fastenings 
Bolts è Nu.. è Screws è Rivets èe Washers 
of Brass è Bronze èe Monel èe Aluminum e Stainless 


OVER 7000 ITEMS IN STOCK... HARPER DISTRIBUTORS EV 
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iS THIS A FORGING? 


Product Engineering 


December, 


Not too long ago, this large component of high 
quality steel by necessity, would have been a casting, 
a fabrication or an expensive machining operation. 

Now Cameron’s Split Die Forging technique pro- 
duces this piece as an integral forging with internal as 
well as external contours in sizes from 200 to 5,000 
lbs. Machining difficulties are diminished, strength 
ractors are improved and in many cases cost is reduced. 

Maybe your product could be improved or more 
economically produced by using this type of forging 


WRITE 


IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P. O. Box 1212, Houston, Texas 


1955 





( asi al THEM] f 
GRASP 
AN IDEA! |; 


T OMEN 
JE /IVCW 


norma 


pen and 3-pencil COMBINATION 


7604 —in Chrome $5.95 
INTRODUCTORY Offer: Extra ink refill FREE’ 


NORMA PENCIL CORP., Norma Bidg., Dept. PE 
137 West 14th St., New York 11, N. Y. 


Please send. — 2:604 NORMA PEN and 3- 
PENCIL COMBINATIONS at $5.95 each. | desire 
them engraved at 50c each. 


NAMES FOR ENGRAVING: (please print) 


C Send information on other models of NORMA 
—from $5.00 up 

| enclose Cneck [) Money Order (1) Amt. $ 85 

(f ia NYC. add 3% tax) 


NAME... 


ADDRESS. 


L __ a M... 2m... 


—— —HP 
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New Parts and Materials continued 


and a proportional positioning mech- 
anism, which can be used with existing 
electronic Outside 
nections consist of the signal wires 
the 
power supply. The signal current is 
applied to a high-resistance coil (3000 
ohm or more) which moves in a mag- 
netic field. Linked to the coil is a 
device which 
signal of less than 50 milliwatt into 
the stroke of a control valve. 

The valve moves at a speed of better 
than 1 ips. Thrusts of 600 Ib and 
more can be handled, with strokes 
presently available up to 2 in. Askania 
Regulator Co., 240 E. Ontario St., 
Chicago 11, Ill. 


For more information— 
Circle 98, inside back cover 


controllers. con 


from controller and an electric 


converts an electrical 


Hydraulic Oil Pump 

his pump weighs 2.6 Ib. Displacc 
ment is 0.18 cu in. per rev. For us 
65 F to 
Unit is designed for aircraft 
applications, pumping MIL-O-5606 
hydraulic fluid. Rated capacity is 
gpm at 3750 rpm and 1500 psi, 2 hp 


in ambient temperatures of 


160 F. 


input. Design prevents cavitation and 
turbulence to the pumping area. The 
large inlet port is § in. and discharge 
port Ye in. The pump has a speed 
range of 1500 to 3750 rpm. Lear, 
Inc., Elyria, Ohio. 


For more information— 
Circle 99, inside back cover 


Rotary Air Motor 


A rotary air motor of 2 hp, weigh- 
ing 17 lb, is of explosionproof, vari- 
able-speed design, with a valve control 
speed range from 0 to 2,000 rpm on 
air line pressures of 30 to 90 psi. Four 
light composition vanes slide in the 

(Continued on page 338) 


FOR NEW 
AND BETTER 


DESIGN 
APPROACHES 


to problems old and new 


PLAN TO USE 


R) 


GAM-EN-WOOD 


GAMBLE ENGINEERED WOOD 
AND COMBINED MATERIALS 


WOOD selected, defected, 
dimensioned, shaped; solid wood, 
laminated wood, sandwich materials; 

wood-and-veneer 

wood-and-fiberglass 
wood-and-plastics 
wood-and-metals 
wood-and-synthetics 
any species, foreign or domestic, or 
combination of species. 


Gamble Brothers’ creative wood 
engineering has greatly extended the 
range of advantageous characteristics 
of wood and wood-combined materials 
for design application. The ingenuity 


(of Gamble Brothers’ product develop- 
| ment staff and the knowledge born 
| of more than fifty years of leadership 


in wood engineering are available to 
you—without obligation—just for the 
asking. Contact: 


GAMBLE BROTHERS 


Incorporated 


4605 Almond Avenue, 
Louisville 9, Kentucky 
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YOUR No. 1 SOURCE 
FOR COMPLETE 

BELLOWS ASSEMBLIES 
AND DEVICES 


FULTON SYLPHON 
HEADQUARTERS, Z 
U.S.A. | 


You gain three important advantages when you 


consult Fulton Sylphon, originators of the metal 
bellows—— 1. Over 50 years experience in bellows " ow 
engineering is focused on your problem; 2. Modern 


k oa á ® 
production facilities geared to good service; 3. Cost az. Controls ertia 


saving opportunities through the design and production FULTON SYLPHON DIVISION 
of complete bellows assemblies. 


Knoxville 1, Tennessee 


391111111111 


( ) Please hove a Bellows Engineer call me for an appointment 


( ) Send me Bellows Catalog # XP-1400 


Name 
Company 


Address. 


HERE'S HELPFUL INFORMATION 

This 32 page catalog covers basic bellows engineering, 
conversion tables, metals available and other bellows data. 
Use the handy coupon for your free copy. 


City 
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STACKPOLE 


CARBON 
GRAPHIT 


SPECIALTI 


Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 
properties of carbon and graphite. Copy sent 
free on letterhead request. 


GRAPHITE TUBE CHEMICAL CARBON 
ANODES and GRAPHITE 
BATTERY CARBONS (Plain or Treated) 


CARBON RODS FOR 
—— — SALT BATH RECTIFICATION 
NON-WELDING 
ELECTRICAL CONTACTS TROLLEY SHOES 


VOLTAGE REGULATOR SEAL RINGS 


DISCS (carbon piles) 
FRICTION SEGMENTS 
WATER HEATER and 


PASTEURIZATION CLUTCH RINGS 
ELECTRODES 
BRAZING FURNACE BOATS 


BEARINGS 
ELECTRIC FURNACE 
WELDING RODS HEATING ELEMENTS 


WELDING PLATES e 
and PASTE MOLDS and DIES 


€ RESISTANCE WELDING CONTINUOUS 
and BRAZING TIPS CASTING DIES 


STACKPOLE CARBON COMPANY 
St. Marys, Pa. 


EVERYTHING IN CARBON BUT DIAMONDS 


New Parts and Materials......continued 


rotor, maintaining a continuous seal 
and taking up wear automatically. ‘The 
motor is constructed to start and run 
with shaft in any position, and it is 
claimed that it will not burn out if 
stalled by overloads. 

Muffler and mounting foot are 
standard equipment. Single shaft ex 
tension with counterclockwise rotation 
shaft toward viewer) is standard; 
clockwise rotation is available. Gast 

| Mfg. Corp., Box 117N, Benton Ha: 
bor, Mich. 


For more information— 
Circle 100, inside back cover 


Pressure Regulator and 
Shutoff Valve 


[his valve was designed to with 


high temperatures (over 1000 F inlet 

and 500 F ambient. Basically, the 
| unit is a self regulating modified globe 
| valve. Its main function is to hold 
| downstream pressure constant with in 
| let pressure varying over a wide range. 
| Its secondary function is to act as a 
| shutoff and check valve. The valve 
| opens or closes by remote control of a 
| solenoid-operated bleed valve, which 
overrides the action of the pressure 
| regulating pilot. The pressure regu 
| lating pilot is a spring-loaded, piston 
| (Continued on page 340) 
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More and More Firms are Choosing Copyflex Because... 


There is no dissatisfaction where Copyflex reproduction 

machines are used. Department head, operator, drafts- 

man ... each knows reproduction and prefers Copyflex; 

each benefits by Copyflex, 

> The Department Head, who keeps tab on 

- production and costs, prefers Copyflex because 

of its high-volume economy. Here is the high- 

est practical speed consistent with quality 

printing, as fast as 40 feet per minute and for a cost as 

low as 2c a square foot, depending on the model you 

need. No venting, plumbing, or auxiliary equipment 
means no installation costs, minimum maintenance. 

* The Operator prefers Copyflex because it is 

clean, completely free from fumes and odors, 

easy and fast to operate. Such features as 


BRUNING 


Best Process! Best Machines! 
Best Selection of Materials! 


Specialists in Copying Since 1897 


New, Heavy-Volume 
Copyflex Model 500... 
40 f. p. m. Speed, 46-inch 
Printing Width... 
$3,250.00 f. o. b. Chicogo 


COPYFLEX 


is the Choice of Everybody 
in the Drafting Department! 


vacuum feed, positive separation of tracings, feed release 
treadle, adjustable light shield, extra-large stacking trays 
speed and simplify the operator's work. 


^ turns out flat, dry, easier-to-read prints of his 
i 2 drawings and tracings. Here is diazo-type repro- 


“~ duction at its best—clean, black-on-white lines 
of uniform density and high contrast. 


A The Draftsman prefers Copyflex because it 


In short, everybody likes Copyflex because it’s the 
only reproduction process that gives you quality prints 
at low cost, plus problem-free installation and operation 
That’s why more firms are switching to Copyflex! You 
owe it to yourself and your company to investigate 
Copyflex advantages. Mail coupon today. 


P a Y 


Charles Bruning Company, Inc., Dept. 123-0 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on Copyflex 
Reproduction Machines. 


Name i Title 
Company 





Address . 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 
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This Antioch Process* aluminum cast- 
ing is part of a fuel pump for a guided 
missile. The 5/16" walls must pass a 
1500 psi pressure test-no impregna- 
tion permitted. Interior walls are 
smooth and true as-cast. 

If you have a problem aluminum 
casting write us for our most recent 
album of problem castings that are 
problems no more. 

Morris Bean & Company 

Yellow Springs 4, Ohio 
*We have available a technical book- 
let on the Antioch Process. 


antioch process casting 


Product Engineering - 


New Parts and Materials continued 
operated needle valve which modulates 
air pressure above the main piston to 
hold constant downstream pressure re- 
gardless of inlet pressure or temper 
ature fluctuations. Hydro-Aire, Inc., 
3000 Winona Ave. Burbank, Calif. 


For more information— 
Circle 101, inside back cover 


All-Metal Shock Mount 
For Tubes 


Integral in the mounting system is 
a metal sleeve, serving as a brace and 
support for the tube, which may bx 
adjusted with a screw clamp. Spring 
enclosed cushions, fabricated of stain 
less steel (in projecting cups) are said 
to attenuate shock and vihbration be 
tween the sleeve and the outer sup 
port. Service temperature range is 

130 F to 375 F. 

Flexible electrical leads are securch 
connected at the base of the tube and 
do not interfere with the free action 
of the mounts. Robinson Aviation, 
Inc., of Teterboro, N. J. 


For more information— 
Circle 102, inside back cover 


High-Pressure 
Hydraulic Cylinders 


Designed for use on farm equip 
ment and tractor-operated implements, 
a new line of high-pressure qualit 
hydraulic cylinders are being built to 
SAE standards, with 20ł in. distance 
between pin centers in all sizes up to 
10 in. stroke length. Specific mechan 

(Continued on page 344) 
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| l i 
ANOTHER EXAMPLE OF 


ICKER$. Hydraulics 


LeBlond Automated Crank Turning Equipment com- 
pletely turns and faces over 55 V8 crankshafts per 
hour. One operator can handle two such machines. 


in AUTOMATION 


This new LeBlond Automated Crank Turning 
Equipment machines crankshafts at an excep- 
tionally high rate. All operations of the Models 
LBA and PBA machines shown above are 
hydraulic with the exception of the actual rota- 
tion of the crank . . . here a Vickers hydraulic 
motor is used for braking and jogging the 
electric motor drive. All hydraulic power is sup- 
plied by Vickers Pumps and controlled by 
Vickers Valves. 

In addition to the advantages inherent in 
hydraulic control, Vickers Hydraulics gives you 
the benefits of a nation-wide and full-time field 
engineering and service organization to assure 
correct application and operation with least 
maintenance. Vickers has the complete line of 


hydraulic equipment necessary to take undivided 
system responsibility . . . 
of incompatibility of hydraulic components 

The Vickers Application Engineer near 
will be glad to demonstrate the many benefits 
you can obtain by using Vickers Hydraulics. 
Write for a copy of Catalog 5001A. 


to eliminate any risk 


VICKERS INCORPORATED 
DIVISION f PERR RA ^ á 


1454 OAKMAN BLVD. DETROIT 32, MICHIGAN 


Application Engineering Offices 
ATLANTA « CHICAGO + CINCINNATI + CLEVELAND + DETROIT 
HOUSTON * LOS ANGELES AREA (E! Segundo) * MINNEAPOLIS 
NEW YORK AREA (Summit, N.J.) * PHILADELPHIA AREA (Medio 
PITTSBURGH AREA (Mi Lebanon) PORTLAND ORE 
ROCHESTER * ROCKFORD * SAN FRANCISCO AREA (Berkeley 
SEATTLE * ST. LOUIS + TULSA + WASHINGTON + WORCESTER 
IN CANADA: Vickers-Sperry of Conado, Ltd., Toronto 


Representative Standard Wickers. Units Used on LeBlond Automated Crankshaft Lathe 


3 


ENGINEERS AND BUILDERS OF OlL 
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Only th e Most In many applications, precision 


is required from a clutch. Previously, 


Ad v ance "e clutches have been used which 


fill some requirements, but do not 


Ove r-runn i n ie e | utc z have the precision to insure long 


life and accuracy. This is no longer 


D 3 i ie a. € an e i ve necessary. The simplicity of design 


of Formsprag Clutches is one 


You Real Precisio n of the major reasons why really 


precision performance is delivered. 


Here's how it works: 


It starts with a sprag— 


Sprags are an advanced A full complement of Torque is delivered from one concen- 
design of precision wedges sprags is inserted in the tric race member to the other through 
made of hardened alloy annular space between the sprags. When torque is applied 
steel. They increase the effi- hardened and precision through the driving member, the 
cieney—and prolong the life ground concentric races. sprags are instantaneously engaged 

of virtually every type of Contact with both race with no measurable backlash. When 
equipment using an over- surfaces is maintained by torque is removed, all the sprags re- 
running clutch or ratchet. energizing springs. lease instantaneously. 


This simple. basic construction, plus careful con- 
trol of manufacturing. offers vou: 

e more torque capacity in a smaller space, 

thus enabling... 

e higher r.p.m. with less rubbing velocity 

e long life 

è exceptionally low maintenance 
The Formsprag Engineering Staff is experienced 23607 Hoover Road, Van Dyke, Michigan 
in applying clutches to thousands of unusual ap- 


plications. Their services are available to either World’s largest exclusive manufacturers of 
apply a standard clutch or design one for your over-running clutches 
specific application, Distributors in Principal Cities 
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More Machine for Your Money! 


Machine for machine...in each class size...the Fellows line offers 
you greater opportunity for profits...whether you are mass pro- 
ducing consumer items...or molding extremely difficult indus- 
trial pieces. 


In terms of SPEED...FULL AUTOMATIC OPERATION... TEMPERATURE 
CONTROL...INJECTION RATES...FAST SET UP...EXTRA SAFETY... 
and just plain ordinary DEPENDABILITY... Fellows injection molding 
machines offer you the ultimate in high level performance. For spe- 
cific proof: ask any Fellows Plastics Specialist for a “tell-all”, fea- 
ture-by-feature comparison with any other machine on the market. 


injection molding equipment 


THE FELLOWS GEAR SHAPER COMPANY, Plastics Machine Division, Head Office and Export Department, Springfield, Vermont 
Branch Offices: 319 Fisher Building, Detroit 2 « 5835 West North Avenue, Chicago 39 * 2206 Empire State Building, New York 1 
6214 West Manchester Avenue, Los Angeles 45 
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New Parts and Materials.. continued 


ical feature include O-ring seal 


throughout, ground and polished 


chrome-plated steel shaft with wiper 
and steel barrel bur 
nished to a hardened mirror surface. 
Stock sizes include 8 and 10 in. stroke 


lengths in 2, 


seal, seamless 


24 and 3 in. bore sizes, 
for operation at 1500 psi. Infinitely 
idjustable mechanical stroke control is 
available. Modernair Corp., 400 
Preda St., San Leandro, Calif. 


For more information— 
Circle 103, inside back cover 


Pulleys, Sheaves 
V-Drive 
Accessories 


Mor-Grip 
v-belts 


Maurey engineers v-drives for 
every situation; the “stop and 
go” spurts of refrigeration 
drives; the pulsating, high 
torque loads of rock crushing; 
the smooth, steady-pull of tex- 
tile drives... for short centers, 
and wide range of speed ratios. 
Maurey V-drive equipment has 
proved its value since 1917, 
improving the performance, and 
increasing the sales of thousands 
of products. Maurey delivers 


1-GROOVE CAST IRON 


in. 


maurey manufacturing corp 


27 


2903 


E 


Oo 


pulleys, belts and accessories 
quickly from complete stocks. 
Whether you are designing a 
new v-drive or improving an old 
one, contact Maurey. Call your 
local Maurey Distributor, or 
write direct. 


Request these catalogs 


US 
e Catalog V-55 


Catalog 
MVD-1000 


Catalog F-10 


Write to 


WABASH AVE 


STEEL SHAFT COLLARS 


CHICAGO | 


6 


l 


L 


L] 
L 


Pull-Type Air Cylinder 


[his line of levis 


vlinders, providing powered 


mounting, pull 
type ul 
motion toward the cylinder and spring 
1 standard length stroke of 
1.76 to 


Devic CS, 


return, has 
factors from 

Air-Mitc 
irroll Ave., 


14 in. Power 
ire available 
1417 W. ( Chicago 


For more information— 
Circle 104, inside back cover 


Solenoid Air Valve 


Pilot-operated four-way valves con 
forming to JIC standards have their 
single solenoids enclosed in a dust- 
tight and watertight enclosure and 
mounted on the cover, so that valve 
is electrically inoperative when the 
cover is removed. Self-retaining screws 
are used and the cover is chained to 
Pig-tailed coil leads 


the valve body. 


(Continued on page 346) 
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ity Lot Apace? 
ELGIN can miniaturize 


your assemblies 


When conserving space is vital (as it is 
in timing and control devices, small 
actuators and other electro-mechanical 
devices) , call on Elgin's broad experience 
and skills for help. Miniaturization of 
assemblies demands special abilities and 
facilities in order to save space while 
maintaining or improving performance. 
We can help you redesign your assemblies 
and provide the highly specialized skills 
and facilities for assembly on a low-cost, 
volume basis. Call or write for a 
consultation at your convenience. 


New Booklet Helps Solve 
Miniaturization Problems 


Write today for “Practical 
Miniaturization" —free 
booklet explains miniatur- 
ization at Elgin and how 

it can help you. 


(e üiN NATIONAL WATCH COMPANY 


ORDNANCE DIVISION © Elgin, Illinois 
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with 


the new "C" Line 


WINSMITH 
SPEED REDUCERS 


The all-new *C" Line Speed Reducers by Winsmith offer a host of 
improved features that simplify your design problems and result in 
improved performance for your equipment. 


By achieving greater horsepower and torque output in less space 
“C” Line Speed Reducers allow you to specify smaller units to meet 


output requirements. 


And, this new line furthers the reputation of your equipment thru 
more rugged performance and dependability. 


NOW AVAILABLE—112 page general 
catalog which includes the complete 
"C" Series. Sectionalized so that any 
reducer, any rating, can be located 
instantly! Opens flat on desk or 
drawing board. For each individual 
reducer described, shaft arrange- 
ments, dimensions, weights, assembly 
and parts drawings are located on 
facing pages. Write today for this 
easy-to-use and complete catalog— 
request Catalog 155. 


WINSMITH, INC. 


111 Eaton Street 
Springville, 


These features mean 
improved performance 


INCREASED RATED HORSEPOWER 
AND TORQUE OUTPUT 

Diameters have been increased on 
both the input and output shafts to 
handle greater loads. Equipped with 
gears, bearings and shafts rated in 
accordance with AGMA specifications. 


INCREASED OVERHUNG 

LOAD CAPACITY 

Larger, stronger shafts equipped 
with tapered roller bearings to pro- 
vide greater capacity and ruggedness. 


LONG SERVICE ASSURED 

Special nickel phosphor bronze used 
exclusively in Winsmith Speed 
Reducers has greater nickel content 
than bronzes commonly used for gears. 
It has the greatest strength of all the 
phosphor bronzes. 


ECONOMY 

Compare the greater value per horse- 
power dollar of Winsmith “C” Line 
Speed Reducers with competitive 
lines, 


New Parts and Materials continued 
are furnished with ring-tvpe pressure 
connectors and a built-in junction box 
is provided with a threaded electrical 
conduit connection. Valve is manu 
factured in 4, 3, 1, ? in. sizes. Auto 
matic Valve Co., 37415 Grand River, 
Farmington, Mich. 


For more information— 
Circle 105, inside back cover 


Check Valve for 
3000 Psi Service 


Aluminum alloy check valves fo 
3000 psi hydraulic service are availabic 
in two models. Model 1008 with ex 
ternal threaded ends meets govern 
ment requirements for AN 6249-8 and 
AN 6207-8. Model 1058 with internal 
threaded ends meets requirements foi 
AN 6280-8 

Having an ambient temperatur 
range of —65 F to 160 F, these alum 
inum check valves insure uni-direc 
tional flow and will withstand in excess 
of 50,000 cycles. For higher tempera- 
ture ranges, the valves can be supplied 
with seals for 275 F service. Aircraft 
Products Co., 300 Church Road, 
Bridgeport, Pa. 


For more information— 
Circle 106, inside back cover 


Three-Way, Solenoid 
Pilot-Operated Valve 


This valve is reported to provide 
positive bubbletight shutoff. Applica 
tions on air clutches, air brakes, power 
feeds and other pneumatic equipment 
are expected. It operates without 
springs and provides fail-safe per- 
formance. By rotating the pilot head, 
the valve can be used normally open 
or normally closed. 

The solenoid has a low amperage 
solenoid coil that operates on most’ 
a-c and d-c voltages (with power con- 
sumption of 10 w, max) and directs 
only two internal moving parts, spool 
and solenoid plunger. It operates con 
tinuously without harm to solenoid or 
valve. Each valve has a full pipe ca- 

(Continued on page 348) 
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C-D-F HANDLES THE COMPLETE JOB An oil circuit breaker 


component is made from two Dilecto laminated plastic tubes, 
with a threaded ring joining the assembly. From raw mate- 
rials to finish machining C-D-F does it all! 


C-D-F MAKES FLEXIBLE INSULATION To meet critical high 
heat and electrical insulating needs, C-D-F makes these 
efficient, easy-to-apply tapes. Size range is wide, with latest 
resins and backing materials used. Write for samples and 
technical bulletins of Silicone, Teflon, and Micabond tapes. 


| T ied. ade ; 


C-D-F MOLDS MANY SPECIALTIES This shaft insulator for a 


circuit breaker is molded from C-D-F’s cloth-based indus- 


trial thermosetting plastic, Celoron. Note complexity of 


mold, clean detailing. Celoron has high impact strength, is 
used in switchgear. 
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To make equipment 
more dependable, use 


C-D-F electrical insulation! 


The reliable operation and long life of heavy electrical 
equipment often depends on insulating parts. A good 
supplier of insulation draws from past experience to make 
this possible—C-D-F has been a recognized industry 
leader since 1895! A good supplier expands his research 
and technical skill consistently—C-D-F offers the widest 
range of electrical insulating materials, from Vulcanized 
Fibre to C-D-F Products of Teflon.* 


A BIG, RELIABLE SOURCE OF SUPPLY 


As a designer or user of electrical equipment, you gain when 
your manufacturers work with C-D-F. Quality and depend 
ability of electrical insulation, at reasonable cost, are 
guaranteed. The latest technical advances and ideas can 
flow freely between you and C-D-F's engineers. This page 
shows only a few of the many products C-D-F makes 
and fabricates for the electrical industry. Consult Sweet's 
Design File for catalog information, or call your C-D-F 
sales engineer (sales offices in principal cities 
he's a good man to know! 


vou ll find 


* Du Pont Traden 


O itine Dimo rte 


CONTINENTAL-DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 


NEWARK 10, DELAWARE 


C-D-F UNDERSTANDS THE ELECTRICAL INDUSTRY'S N 
Precisely machined to close tolerances, Dilecto panel boards 
guarantee dependable insulation, help designers save space. 
New 1955 Dilecto catalog is yours for the asking, lists all 
new grades. 


C-D-F GIVES YOU BETTER MOTOR AND GENERATOR INSULATION 


All these built-up and bonded mica products are made by 
C-D-F to provide uniform high-heat resistance and dielectric 
strength. All forms of Micabond are made for better perform 
ance and lower costs. 
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HOW TO PUT A TWIST 
IN PRESSURIZED FLUIDS 


If your new designs or present equipment call 
for the transfer of pressurized fluids from a sta- 
tionary source to a rotating part, Sealol Fluid 
Transfers (designed for use on hollow shafts or 
spindles) are the answer. 


Type EL FLUID TRANSFER 


...Q medium pressure, high 
speed unit. Attachment is 
made at the shaft end for 


i" pacity with Operating pressure rang 
transfer of oil, air, etc. to i r ing from 30 to 150 psi. It can be 


actuate clutches, power cyl- mounted in any position. Lead lengths 
l of 24 in. are provided. Airmatic Valve, 


i Inc., 7317 Associate Ave., Cleveland 
ment, or to deliver coolant to 9. Ohio. 


inders, and similar equip- 


machine tools. For more information— 


EL OPERATING LIMITS: Circle 107, inside back cover 
Liquid Pressure: 500 PSIG * Air Pressure: 100 PSIG. 

Speed: 5,000 RPM. 

Temp.: 200*?F, 


Type EH FLUID TRANSFER 


. .. 0 high pressure unit used 
on applications similar to 
those of the EL Type. Axial 

| GITEN S 
thrust is balanced out, per- 
mitting higher speeds and 


pressures. 





EH OPERATING LIMITS: 

Liquid Pressure: 1,000 PSIG. * Air Pressure: 100 PSIG. 
Speed: 10,000 RPM. 
Temp.: 200°F. 


Contact Sealol today for further information on uses and 
. aids ML OS qiio 
applications of Fluid Transfers . . . or submit your trans- Pilot-Operated Check Valve 


fer problems for engineering data and recommendations. A gasketzmounted, | pilot-operated 


: ` check valve for use with 2 in. piping 
Sealol Corporation, 177 Post Road, Providence 5, Rhode Island 


New York * Philadelphia * Chicago * Cleveland * Dallas * Houston * San Francisco * Los 
Angeles * Charleston (W. Va.) * Norfolk * Seottle * St. Louis * Tulsa © Edmonton 
Toronto * Montreal (Can.) * Manchester (Eng.) * Paris * Frankfurt. closed, pt yppet type construction 


[hese valves can be arranged in con 


trol systems to block flow in a given 
S EA LL O d , direction until opened by remotely ap 


plied pilot pressurc and to allow frec 


— teo -— reverse flow. 
THE ái BALANCED PRESSURE SEAL The new valve has a rated capacity 


(Continued on page 349) 


in industrial oil-hvdraulic svstems is 
now available. The unit is of spring 
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New Parts and Materials... .. .continued 
of 8 gpm and is recommended for use 
in systems with operating pressures up 
to 2000 psi. Pilot pressure greater 
than 40 per cent of system pressure is 
needed to open. Available with either 
30, 75 or 150 psi cracking pressure. 
Mounting subplates for the new valves 
ire also available from the manufac- 
turer. Vickers, Inc., 1400 Oakman 
Blvd., Detroit 32, Mich. 


For more information— 
Circle 108, inside back cover 


Three-Way Solenoid Valve 


A packless three-way solenoid valve 
has two Hycar diaphragms and one 
stainless steel solenoid core. The body 
is forged brass and the whole unit 
measures less than 64x4 in. wide. It 
will operate up to 400 cycles per min- 
ute. No sliding glands or stufhng 
boxes. No stroke setting. No closely 
fitted parts. Available in à or 4 in. 
pipe connections. Rated for 250 psi 
on liquids and gases. Requires only 
10.5 w, ac, or 10 w, dc, to operate 
solenoid. Automatic Switch Co., 39] 
Lakeside Ave., Orange, N. J. 


For more information— 
Circle 109, inside back cover 


Toggle-Operated 
Shut-off Valve 


Designed for liquid or gas for any 
pressure up to 3000 psi, this valve is 
said to provide positive, leakproof 
shut-off. Even though the valve opens 
and closes quickly, the stem crosses a 
throttling seat which insures gradual 
starting or stopping of the flow, elim- 


(Continued on page 350) 
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HAGEN 
ynehronoue motors 


most powerful for its size 


Laminated rotor construction of the Model 50 Hagen Motor 
produces exceptionally high torque. For example, the rotor 
develops 10 ounce inches torque at 4 RPM. This motor is ideal 
for those applications requiring from 5 to 10 times the power 
of clock-type miniature motors. Yet in spite of its power, the 
motor is extremely compact: 


DIMENSIONS 
3-3/32 3-1/16 
1-13/32 1-23/32 


Just a few of the many possibilities for use are: door chimes, 
laundry timers, depth finders, animated displays, heating con- 
trols, program clocks, fire alarm systems, integrators, time 
switches, chart drives, « oreboards. potentiometer drives. Motor 
may be mounted in any position. Wide selection of output 
speeds from 1800 to 1/6th RPM. Reversible and other models 
available. Send coupon for Bulletin No. 1055. 


MAIL COUPON TODAY 


! MAGEN MANUFACTURING COMPANY, INC. 


i Dept. PE-1255, Moline, Illinois 


: Please send Bulletin 1055 on Hagen S 
Motors. 


NAME AND TITLE 
COMPANY 
ADDRESS 


CITY 
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inating shock or water hammer in the 
PLASTIC EXTK USIONS svstem. Detent locks valve in open 
or closed position. The valve is held 


closed by the positive lock of the lever 


Ci g : hi g 
WE HAVE COMPLETE DESIGN SERVICE im arrangement rather than by spring 


WE MAKE OUR OWN DIES pressure. No adjustment is necessary 


FOR YOU WE DO OUR OWN COMPOUNDING to compensate for wear or keep valve 


WE HAVE ALL MODERN tight. James Pond Clark, 2181 E. 
EXTRUSION EQUIPMENT Foothill Blvd., Pasadena 8, Calif. 


WRITE TODAY For more information— 


WESTERN TEXTI LE PRODUCTS CO Circle 110, inside back cover 


EXTRUDED PLASTICS DIVISION 
213! HICKORY ST. 
ST. LOUIS 4, MISSOURI 


High Pressure Flexible Hose 


Available in 2, 4 and 3 in. sizes, this 
hose will perform satisfactorily at 5000 
psi operating pressures in the ¢ in 
size and at proportionate pressures in 
the larger sizes. Aeroquip Corp., 300 


S. E. Ave., Jackson, Mich. 


For more information— 
Circle 111, inside back cover 


High Pressure Snubber 


A high pressure snubber for the 
protection of gages in systems work 
Ç ing as high as 60,000 psi has been 
p s Die Castings tested al 90 p announced. The snubbing clement 
consists of a specially designed hous 
) ing, containing discs of porous stain- 
are nsed successfull without impregnation. less stecl, in standard porosities for 
usc with high or low viscosity matc 
2 - ; =] rials, water and gases. 
B F D a M A & DIE CASTING CO £X When the snubber is placed in the 
OS. X line just ahead of the pressure instru 
i} | ment, the instrument reacts to line 
ec28N ELSTON AVE. CHICAGO, 14, IL! 4 | pressure changes at a rate which is 
PHONE ARmitaae 64803 ^ | proportional to the pressure differen- 
set ae = _ (Continued on page 353) 
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PER CU. IN.e MORE HP PER DOLLAR 


= a es z] 
-— | eee ae 


EL 
F d 


S 


190,000 STANDARD C/;// ANSWERS 
TOJ DRIVE PROBLEMS 


Look closely at the cutaway views above. Note how the 
worm wraps around the gear and the gear around the worm. 
That's the double-enveloping principle of Cone-Drive gears. 
It gives you high load-carrying capacity, long life and 
less weight, all in an extremely compact unit. 


Size for size, Cone-Drive speed reducers will out-perform 
ony other worm geared speed reducer on the market. 


Yet, you can select any one of 190,000 standard stock re- 
ducers to solve your specific drive problem the efficient way. 


You can choose ratios from 5:1 to 4900:1. 


You can handle loads from fractional to 800 hp. 


You get all this with only 58 standardized mountings. 


Cone-Drive gears offers this versatility because of their 
modern manufacturing methods. All parts for a given center 
distance — gears, mountings, bearings, housings, fan-cooling 
ottachments and water cooling coils, etc.—are standardized 


whether you require worm under or over, gear shaft vertical 
or horizontal, single or double-extended shafts, right or 
left hand. All of these parts are completely interchangeable 
for a given center distance, too. 


Find out more about Cone-Dnve speed reducers. Ask for 


BuHetin 8901-50. 


Ac GEARS 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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NEW BRUSH 


Six-channel oscillograph (above) weighs 48 
pounds. Four-channel model weighs only 36 
pounds. Both units are equipped with electri- 
cally controlled chart drive transmission 


352 


ELECTRICAL 
VARIABLES 


RUSH Portable Recording Systems, 

combining amplifiers and direct- 
writing oscillographs, provide complete 
systems for recording several channels 
of data simultaneously. These systems 
have been completely redesigned to 
simplify your field testing. 

Units are light in weight, durable, 
easy to set up. With one recording 
system, you can record a great variety 
of signals clearly and distinctly . . 
chart speed can be as slow as 10 inches 


VIBRATION 


STRAIN 


PORTABLE INSTRUMENTS 


to simplify your data recording 


per day, as fast as 10 inches per second. 
Both ink and electric writing methods 
available. Instantaneous switching and 
provision for remote control operation 
add to their utility. 

For complete information on the 
application of Brush Recording Systems 
to your measurement problems, contact 
your Brush engineering representative 
or write Brush Electronics Company, 
Department L-12. 3405 Perkins Ave., 
Cleveland 14, Ohio. 


Amplitier in Portable Carrying Case. 
This Universal* Amplifier can be used 
with either inductive or resistive trans- 
ducers for recording physical variables. 
*Trade-Mark 


BRUSH ELECTRONICS 


COMPANY 


INDUSTRIAL AND RESEARCH INSTRUMENTS 


PIEZOELECTRIC MATERIALS © ACOUSTIC DEVICES w 


*- 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS = 
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Clevite Corporation 
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tial across the porous membrane. It 
gives a moderately rapid but smooth 
action, free of line surges and pulsa- 
tions. The snubbing element is cali 
brated to permit equilibrium, upscale 
or downscale in 3 to 5 sec and elimi- 
nates instrument failure due to pres- 
sure shock. 

l'he snubbing element is contained 
in a 1gx4-in. long, two-piece housing, 
available with 4, 4, à in. high pressure 
tubing connections, and 1 tapered, ! 


tapered, 4 in. 


straight pipe threads. 
Housing halves are interchangeable, 
offering nine combinations of threaded 
ends for use for almost any combina- 
tion of instrument to line connection. 
Chemiquip Co., 460 W. Broadway, 
New York 12, N. Y. 


For more information— 
Circle 112, inside back cover 


Acrylic Rods, Tubes, Shapes 


methacrylate 
rods and tubes are available 
stock. Rods ài through 3 in. thick 
come in 6 ft lengths, & thru 14 in. in 
4 ft lengths. Tubes come in 6 ft 
lengths with tolerances of +.010 in 


Clear crvstal. methyl 


from 


(Continued on page 354) 
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You can buy 


or 


THIS 


for the 
SAME 
DOLLAR 


TWO machined parts ... . $1.00 


TEN Powdermet* parts .... $1.00 (10¢ each) 


Don't cut parts— Cut Costs with 
YALE Powdered Metal Parts 


Yes, powder metallurgy has an im- 
portant price story—because when 
you save the extensive and costly 
operations involved in machining, 
it shows up in more parts and lower 
production costs! 

But at Yale & Towne, there’s 
another story of equal importance 
... complete engineering service, the 
kind you can trust—from consulta- 
tion through production and deliv- 
ery of parts that are really right! 

Engineering service has given 
Yale & Towne its position of lead- 
ership in powder A We 
are careful to recommend only appli- 
cations where Powdermet* parts will 
perform successfully. Then, in design 


TAKE ADVANTAGE 
of Yale & Towne's skilled 
engineering assistance 
on your powdered 
metal problems. 
Arrange for a visit by a 
Yale & Towne consultant 
-today! 


Send Today for 
Free Informative 
Booklet on 
Powdered Metals 


O Send 
Booklet 


r--------- 


and production of these parts, Yale 
& Towne offers the experience, 
know-how, modern facilities and 
creative ingenuity that assure best 
results. 

As a part of this complete engi- 
neering service, Yale & Towne 
maintains a continuous special 
training program for well-qualified 
engineers. These men become 
Powdermet* consultants—available 
to discuss the advantages and limi- 
tations of Powdermet* parts right in 
your own plant. They will show you 


how Powdermet* may cut your 


production costs and improve your 
product. And there is no obligation 
for this engineering counsel. 


YALE & TOWNE 


THE YALE & TOWNE MANUFACTURING CO 


Powdered Metal Products Division 


9335 BELMONT AVE. * FRANKLIN PARK, ILL. 


The Yale & Towne Manufacturing Company 
Powdered Metal Products Division 
9335 West Belmont Avenue 
Franklin Park, Illinois 
0 Send information on Powdermet* 
parts for attached specifications or drawings. 
O Have a Yale & Towne Powdermet* engineer call on me. 





want something 


in 
friction 
materials 


Leading manufacturers 

find it pays to specify 

Thermoid Friction Mate- 

rials— not only for qual- 

ity, but for the extra benefit 

of Thermoid’s personalized 

engineering service. The 

Thermoid line includes Brake 

Blocks, Clutch Facings, Gear 

Tooth Facings plus a wide vari- 

ety of custom engineered friction 
materials for all applications. 


Thermoid is big enough to handle 
the largest mass production de- 
mands—small enough to assure the 
closest liaison with your engineering 
staff. 
Look to Thermoid, too, for Fan Belts, 
FHP Belts, Radiator Hose and Hose of 
any type—engineered to your exact 
specifications. 


Thermoid Company 
Industrial Friction Materials Division 
Trenton, New Jersey 


hermoi 
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up to å in. dia, and --0.015; 1 in. and 

over. Ace Plastic Co., 91-36 Van 
Wyck Expressway, Jamaica 35, N. Y. 

For more information— 

Circle 113, inside back cover 


Polyvinyl Chloride Sheet 


Unplasticized structural plastic is 
now available in sheets 44 in. wide by 
any length desired, to a standard maxi 
mum of 144 in. Even longer continu 
ous lengths are available on special 


order. ‘Thicknesses which are now 
ivailable range from » to 3 in. Kavkor 
Industries, Inc., Yardville, N. J. 


For more information— 
Circle 114, inside back cover 


Fitting For 
High Pressure Hydraulics 
A line of tube fittings for internal 


thread 
O-ring sealing. Elbows and tees have 


straight boss mounting uses 


1 locknut for adjustable positioning 
the 
and 


line swivel 
for 


straight thread connectors to circum 


Included in 
nut 


new are 


elbows tees use with 


vent interference problems in installa 
Parker 
Ave., 


17325 


Appliance Co., 
Cleveland 12, Ohio 


For more information- 
Circle 115, inside back cover 


tion 


Fuclid 


Aluminum in Paste Form 


aluminum-based 


\n 
upon drying this material hardens to 


compound, 


form a permanent bond with metal, 
wood, plaster This 
new product is said to withstand tem 


glass or plastic. 


peratures as high as 350 F and as low 
(Continued on page 356) 
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ràl cuts Radio-TV production costs...! 


| 


new Federal 


| CLIP-IN RECTIFIERS 


Spring-steel clip eliminates Lock rigidly in place E 

> . i z 
bolting rectifier to chassis! ye ? are instan tly Pedsevebile ! 
E. A i | ADVANTAGES FOR MANUFACTURERS: 


grip chassis wall tightly. AD * Cut production costs. * No need for nut-driving power 
A rigidly-locked, L e Increase speed of assembly. tools. 


wobble-free mounting | (Using both hands, rectifiers can s 
results . . . yet the even be mounted two at a time.) ° No more stripped threads, 


Tb jammed studs or skewed plates. 
rectifier can be e Mounting nuts and lock wash- 


easily removed by — ers are eliminated. è Simple chassis cut-outs. 
compressing the i 


release prongs. 4 ADVANTAGES FOR SERVICEMEN: 


e Rectifiers are easily removable e Clip-in mounts are self-adjust- 
from the accessible side of the ing to all chassis thicknesses. 
chassis . . . unnecessary to pull e Terminals take both soldered 
the chassis. and solderless connections. 


Why not send for more information before you consider any further 
expenditures for tooling. Call NUtley 2-3600 or write to Dept. F-342. 


A DIVISION OF Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPM CORPORATION 
COMPONENTS DIVISION * 100 KINGSLAND ROAD * CLIFTON, N. J 


In Canada: Standard Telephones ond Cobles Mfg. Co. (Canada) Lid., Montreol, P. Q 
Export Distributors: International Stondord Electric Corp., 67 Brood St., New York 
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(© A qued choix à is. Y 


a good wife...if you choose 
with cane, it will look 
after youn comfont and aid 
you in youn wonk fon a 
long time to come 


— 


CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOU 
in your work designed to sup- 
port you comfortably whether 
you're chewing your pencil or bent 
over hard at work . engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 
YOUR decorating plan. 


Pictured, Cramer Hi-Model 

-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 
desired. 


MATION? 
MORE INFOR 
LIKE Dept. € 


er Posture Chair o Cony mG. Mo. 
pi — me 


Please send a me s na 
Crome Wanitects an 
Name Bhi Sy 
Firm i epee Hi7 
bii nN) 


d engineers. 
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as —40 F. It has a tensile strength 

of 650 psi, and a hardness between 4 

and 8 Re. It is packaged in cans rang 

ing up to quart size. Alvin Products, 

Inc., 20-22 Houghton St., 
Mass. 


Worcester 


For more information— 
Circle 116, inside back cover 


Flexible Vinyl Foam 


This vinyl foam is available in am 
size or resiliency needed. It is prac 
tically odorless, will not oxidize, dry 
out or harden, has high elasticity and 
durability. It may be heat-sealed to 
any plastic, which gives it particular 
advantages in upholstering. 

This material is available in contin- 
uous slabs, colors to specification. L. 
E. Carpenter & Co. Inc, Empire 
State Building, New York 1, N 


For more information— 
Circle 117, inside back cover 


e90990090! 


Multi-Channel Oscilloscope 


This cathode-ray oscilloscope pre- 
sents multi-channel information on a 
21 in. picture tube for direct viewing. 
inion is presented by intensity 
modulation of a 5000 cps raster. The 
raster method results in frequency re- 
sponse useful to 500 cps on all 24 
traces with only a single electron-gun. 
Each trace may cross over other traces, 
and is limited in amplitude only by 
the size of the cathode-ray tube. A po- 
sition control is provided for each 


(Continued on page 357) 


, Variable 
SPEED 
PULLEYS 


c 
c 


SELECT- 
O- 
SPEED 


TRANSMISSIONS 
Save You Money 


HERE'S WHY: 


@ ECONOMICAL IN COST compared to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long dependable service 


EASILY INSTALLED on new or old 
equipment. Just as easy to operate. 
Finger-tip adjustment gives the 
right speed instantly. 


MAINTENANCE IS NEGLIGIBLE. No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced. 


Lovejoy Variable Speed Pulleys 


are available in a 
complete range of 
sizes from frac- 
E tional to 15 hp., 
ratios to 3 to 1. 


Shown is a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler. 


Lovejoy Select-O-Speed Transmissions 


can be supplied 

with hand wheel 

or lever control. 

Fractional to 5 hp., 

ratios to 10 to 1. 

This Lovejoy 

Select-O-Speed is 

used to control the 

speed of a printing 

press. 

For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 
dependable performance and long 
service life. 


GET FULL DETAILS 
NOW! 


Request Catalog 


LOVEJOY FLEXIBLE COUPLING CO. 


4873W.LAKE STREET * CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 
Universal Joints 


ee EE TI IA NT 
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New Parts and Materials continued 


trace. A special “window” control per 
mits a portion of the sweep to be ac- 
celerated for detailed examination. 
Southwestern Industrial Electronic 
Co., 2831 Post Oak Road, Houston, 
l'exas. 


For more information— 
Circle 118, inside back cover 


Printed Circuit Kit 


Ihis package contains a shcet of 
copper-clad laminate measuring 84x5 
in. and all other materials required to 
make etched or printed circuits. Also 
included is a booklet of instructions 
and printed circuit design hints. Ac 
cording to the manufacturer, the kit 
can be used to make two average size 
miniaturization circuits or one stand 
ird size circuit. Control] Circuits, Inc., 
24 Broad St., Middletown, Conn. 


For more information— 
Circle 119, inside back cover 


Power Supply for 
D-c Regulation 


Low hum is reported over this 
power supply’s entire operating range 
(150 to 500 v and 0 to 200 ma). For 
line voltages between 105 and 125 v, 
full-rated current can be drawn con- 
tinuously with a substantial margin of 
safety. No-load to full load regulation 
is 0.002 per cent and ripple is less 
than 100 microvolt. The internal im- 
pedance is less than 0.02 ohm for dc 
and low frequencies and is less than 
0.1 ohm for frequencies as high as 
100 kc. At higher frequencies the im- 
pedance is equivalent to 0.1 ohm in 
series with 4 in. of wire. Transient re- 


THIS SCREW ROLLING ON BALLS 


operates in 
high- and low-temperature areas 


Over a wide temperature range, AEROL Ball-Screws which 
move entirely on steel balls eliminate the need for lubrication. 
They operate in high-temperature areas without danger of 
fire and thinned-out grease and in low-temperature areas 
without the problems of stiffened grease and sluggish oper- 
ation. They also assure fast, precise, continuous positioning 
down to near-zero tolerance. 

Replace the common high-sliding-friction screw with an 
AEROL Ball-Screw mechanism, and you can almost double 
drive efficiency, allowing you to save on motor size and 
weight, cost, space and electricity required. 

These ArRoL Ball-Screws are at work now on aircraft, 
on trucks and cars, on machine tools, on standard and 
special equipment of all kinds. 

There may well be a money-saving opportunity to put 
them to work in your business. To get more information, 
write for our free booklet. 


Cleveland Pneumatic 


DEPARTMENT £-1255 
BALL-SCREW MECHANISMS * AIR-OIL IMPACT ABSORBERS 


(Continued on page 358) | worup’s LARGEST MANUFACTURER OF AIRCRAFT LANDING GEARS 
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Helicoid Chemical Gage 


Gages for 
corrosive chemicals and 
liquids up to 5000 p.s.i. 


€ Here's an accurate pressure gage for chemicals and 
other viscous liquids which might corrode or clog the Bourdon 
Tube. It registers working pressures from 30" vacuum to 
5000 p.s.i. and temperatures to 400? F. Guaranteed accuracy 
plus or minus 1%. A single diaphragm seals off objectionable 
substances from the indicating gage. This gage is filled com- 
pletely with specific inert liquids 
and pressure is transmitted 
directly to the indicating gage 
through deflection of the sealing 

diaphragm. 


FEATURES 


Filling Screw 
» qe. Sealing Ball 


meee Upper Housing 


MÀ 
f Miss Clamping Bolt 
TEFLON Diaphragm 
i » Cleanout Ring 
gine TEFLON Gasket 
l ET Lower Housing 


€ HELICOID GAGES cost less in 

the long run because they give 
long, trouble-free service with a 
minimum of maintenance. The 
movement is a simple cam and roller 
design that does not have any gear 
teeth to wear out. It has been 
tested and proved in years of hard 
service. 


Only Helicoid Pressure Gages 
Have the Helicoid Movement 


Write for Catalog Today 


Helicoid Gage Division 


AMERICAN CHAIN & CABLE 


929-D Connecticut Avenue + Bridgeport 2, Connecticut 


New Parts and Materials continued 


sponse is 0.001 millisecond. ‘Typical 
I0 hr drift is 500 ppm. Dimensions 
are 74x10 in. high. Krohn-Hite In 
strument Co., 580 Massachusetts Ave., 
Cambridge 39, Mass. 


For more information— 
Circle 120, inside back cover 


Four and Six-Channel 
Portable Oscillographs 


The  four-channel 
weighs 36 lb and the six-channel rc 
corder 48 lb. Each unit offers a 
range of 16 chart speeds with travel 
variation from 10 in. per day to 10 
ips. Brush Electronics Co., 3405 Pe: 
kins Ave., Cleveland 14, Ohio. 


For more information— 
Circle 121, inside back cover 


oscillograph 


$ T 


9 4. o A 


Interval Timer and Counter 


his instrument contains ten plug-in 
decade counters arranged in two banks 
of five each. By means of switches on 
the front panel the circuitry may be 
connected so that the device will serve 
many functions, such as a five, ten or 
dualfive decade counter or timer, a 
preset timer or counter, combination 
timer and counter or as an electronic 
delay circuit. 

The unit will count up to 10 bil 
lion at a rate not exceeding 100,000 
per second. The timing capacity is 
10 microsec to 100,000 (27.8 hr) and 

(Continued on page 361) 
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SANBORN 


OSCILLOGRAPHIC RECORDING SYSTEMS 


— — 


PRODUCTION TESTING 


of components is accomplished by a 
Servo Component manufacturer by means 
of a Sanborn Single-Channel Recording 
System with a Sanborn Servo 


Monitor Preamplifier. 


“ON THE JOB” 


PROVIDE VALUABLE 
DYNAMIC ANALYSIS DATA 


Sanborn 
Single-Channel 
System 


DYNAMIC PERFORMANCE 


th 


Sanborn 
Two-Channel 


System 


are recorded simultaneously by an oil company in 


DRONE MISSILE 


manufacturer can simulate the flight of 
the missile and derive information concerning its 
behavior under certain conditions by means of 
an analog computer and a Sanborn Four-Channel 
AC-DC 


System with four Sanborn 


Preamplifiers. 


to 

Sanborn 
Eight-Channel 
System vh 

coup 


and resistance devices. 


f 


ANALOG COMPUTING 


center uses Sanborn Eight-Channel 
Systems to record the solutions of 
problems having six or eight variables. 
Sanborn systems specially designed 
for this type of work utilize Dual- 
Channel DC Amplifiers. 


SANBORN 


Inkless 


INDUSTRIAL DIVISION 


SANBORN 
COMPANY 


CAMBRIDGE 39, MASSACHUSETTS 
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prototype plant is studied with the 
help of a Sanborn Eight-Channel System 


of valves when equipped with a certain 
pneumatic Valve Positioner is determined by 
1e manufacturer with a Sanborn Two-Channel 


System and Sanborn Carrier Amplifiers. 


ACCELERATION and TORQU 


— 


their study of fuels and lubricants 
as they relate to engine 


performance. 


— — 
— 
— 
— n 
— 


Sanborn 
Four-Channel 
Svstem 


— — 


ATOMIC REACTOR 
dan. 


" 
4 


AN 
be used for power generation in 


=e 


— 


—'— 


A 
( T ^ inesse i 
77 J i 


ich records the output of thermo- 
les, strain gage pressure pickups, 


f 


A new 16-page Catalog fully 
describes Sanborn "150" Series 
Systems, Components and Accessories. 
Copies on request. 


150 FEATURES INCLUDE: 


Recording in True Rectangular Coordinates 
Preamplifier Interchangeability 
Eleven Types of Preamplitiers 


Improved Over-all Linearity 


Accessibility of Chart During Recording 





COMPLETELY ASSEMBLED 
FACTORY ADJUSTED SEALED 


PRE-LUBRICATED on the shaft! 
-a~ | 


Pub. 


DODGE-TIMKEN Americas Quality Pillow Block 


Extra measures are taken to build superior quality into 
Dodge-Timken Bearings; and extra precautions are 
taken to keep that quality intact—from the factory to 
distributor to you to your machines. 

These bearings are sealed in manufacture — an inte- 
gral part of Dodge-Timken design. Their inbuilt pre- 
cision is protected both on and off the shaft. That is 
one reason why they easily deliver a minimum of 30,000 
hours of service. Want evidence? Look around you. No 
other pillow block is so widely used on the nation's tough 
jobs. Dodge-Timken dependability has been proved in of Mishawaka, Ind. 
millions of installations. 


* CALL THE TRANSMISSIONEER, your local Dodge Distrib- 


ype Dodae-Ti ; j \ utor. Factory trained by Dodge, he can give you valu- 
There are 5 t s ol v Timken Pillow Blocks for all - able assistance on new, cost-saving methods. Look for 


types of service, in shaft sizes from 1344" to 10". Also Dodge- j ~ his name under “Power Transmission Machinery” in 
Timken Hanger Bearings, Flange Bearings, Take ups. your classified telephone directory, or write us. 


DODGE MANUFACTURING CORPORATION, 1200 Union St., Mishawaka, Indiana 
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New Parts and Materials continued | 


timing increments may be preset at | 
any value in 10 microsec steps within | 
that range. Count may be preset at | 
iny value from ] to 10 billion with 
both banks of decade counters in series 
or up to 100,000 in each five-decade 
bank when used separately. 

(he instrument weighs 25 Ib. Ran- 
some Research, P.O. Box 382, San 
Pedro, Calif 


For more information— 
Circle 122, inside back cover 


need a finish for low cost specify 


corrosion protection or © 
showroom sparkle? Giri 


Portable Photocopier Whether you’re finishing non-ferrous parts for high corrosion 
protection, paint base, or for showroom sales appeal, you can 
be sure of low material and production costs and peak perform- 
ance when you specify Iridite. Here’s what you can do with 
weight housing contains a single-unit Iridite: 

machine, with builtin compartments ON ZINC AND CADMIUM you can get highly corrosion resistant 
for supplies and extra paper. It will finishes to meet any military or civilian specifications and 
copy anything written, printed, tvped, ranging in appearance from olive drab through sparkling 
bright and dyed colors. 


This photocopier makes finished 
copies in the field in seconds. A light- 


drawn, stamped or photographed 

For researchers, investigators and ON COPPER... Iridite brightens copper, keeps it tarnish- 
others working in areas or situations free; also lets you drastically cut the cost of copper-chrome 
z plating by reducing the need for buffing. 


where immediate copies are impera 
tive or when records, files and confi ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process in 
from their storage rooms and com bulk 


dential papers cannot be taken away 


pum tos copying dotum, em ON MAGNESIUM Iridite provides a highly protective film in 
machine is expected to prove especially deepening shades of brown. No boiling, elaborate cleaning 
useful. or long immersions. 
lhe photocopier is constructed of 

AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment. No 
exhausts. No specially trained operators. Single dip for basic 
coatings. Double dip for dye colors. The protective Iridite 


coating is not a superimposed film, cannot flake, chip or peel. 


plastic. The case houses both the ex- 
posure and processing photocopy 
units, built-in compartments for pa 
pers and supplies and is complete with 
carrying handle. 

Original to be copied is placed be- WANT TO KNOW MORE? We'll gladly treat samples or send you complete 
tween negative ind positive coated data. Write direct or call in your Iridite Field Engineer. He's listed under 
paper Sheets are briefly € xposed to “Plating Supplies” in your classified telephone book. 
light and after exposure the original is 
removed and papers then fed into de- i — iat 
velopment slit. Automatic roller trans- 
ports all finished copies back into 
hands of operator. Copies up to 84x14 
in. can be made in less than 30 sec. 

Dimensions of the photocopier are 
22x94x94 in. Weight, 19 Ib. Cormac 
Industries, Inc., 80 Fifth Ave., New 
York, N. Y. Manufacturers of Iridite Finishes for Corrosion Protection and Point 


For more information— Systems on Non-Ferrous Metals, ARP Plating Chemicals. 
Circle 123, inside back cover WEST COAST LICENSEE: L. H. Butcher Co. 
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GET THE FACTS ON 
ELO 


LONG WEARING 
LOW FRIGTION 


UNIQUE (OIL-FREE) 


SELF-LUBRIGATING 


BUSHINGS 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
el ee eA a 
Ls RAP mo 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS - EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for self- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 


UNITS 
SUPPLIED 


BRUSHES * CONTACTS 
GRAPHALLOY has high-performance 
electrical properties: low electrical 6, = i9 
noise, low ond constant contact drop, C) 
high current density, minimum wear! / 


Brush Holders and Assemblies, Coin Sil- 
ver Slip Rings and Assemblies available. 


USE OUR 40 YEARS OF DESIGN EXPERIENCE! 


ian 
GRAPHITE 
1012 Nepperhan Ave. * YONKERS, NEW YORK 


L1 Please send doto on Gropholloy Oil-Free BUSHINGS 
L] Send dete on BRUSHES ond CONTACTS. 


NAME 6 TITLE 
COMPANY TS 
re 


city 


BECA 
METALLIZING CORPORATION 


CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corre- 
sponding number on postcard inside back cover. 


Nylon Tubing, Bar, Strip—l older, 6 
PP. describes nylon as a maintenancc 
material for mechanical, chemical and 
electrical applications. Polymer Corp. 
of Pennsylvania, Reading, Pa. 

Circle 124, inside back cover 


Temperature Controls—Catalog G-20, 
4 pp, describes operation, general 
specifications of the entire line, and 
has selection chart. Burling Instru 
ment Co., 16 River Road, Chatham 
N. J 


Circle 125, inside back cover 


Hydraulic Pumps—Bulletin H3A1, 12 
pp, contains photographs, cutaway 
views, engineering drawings that pro 
vide dimensions, performance ratings 
and data, construction details of a 
line of gear-type pumps and pump 
motor combinations. Webster Elec- 
tric, Racine, Wis. 

Circle 126, inside back cover 


Electric Motors — Bulletin N-100-R, 
16 pp, contains cutawav illustrations, 
diagrams, descriptions of rerated mo 
tors of both totally enclosed fan-cooled 
and open drip-proof tvpes having in 
tegral horsepower ratings. Howell 
Electric Motors Co., Howell, Mich. 

Circle 127, inside back cover 


Rotary Pump—Data sheet 955, 2 pp, 
has information on the basic models 
of a positive displacement pump now 
available, including choice of mate- 
rials, capacities, impeller materials, 
motor mounts, bases and drives. Eco 
Engineering Co., 12 New York Ave., 
Newark 1, N. J. 

Circle 128, inside back cover 


Engineering Instruments—Catalog, 16 
pp, describes drafting templates, slide 
rules, scales, drafting instruments and 
supplies. Way-Mac Mfg. Co., 8124 
Melrose Ave., Los Angeles 46, Calif. 


Circle 129, inside back cover 


Time Delay Relay—Bulletin SD-1, 4 
pp, contains selection chart to help 
pick correct model for a particular 
time delay or combination of time 
delays in an electrical circuit. Aga 


Product Engineering 


Div., Elastic Stopnut 
America, Elizabeth, N. J. 
Circle 130, inside back cover 


Corp., of 


Stainless Wire and Strip Bulletin 
l-1, 4 pp, describes mechanical prop 
erties and spring characteristics of prc 
cipitation hardening stainless, Type 
17-7 PH. Alloy Metal Wire Div., 
H. K. Porter Co., Inc., Prospect Park 
Pa. 


Circle 131, inside back cover 


Amplifier—Brochure, 4 pp, describes 
four servo amplifiers, having instan 
taneous response, built-in preamplifier, 
built-in power supply, compact as 
sembly, standard tubes and stability 
Servo Corp. of America, 20-20 Jericho 
l'umpike, New Hyde Park, N. Y. 


Circle 132, inside back cover 


Aluminum Bronzes—Bulletin, 4 pp, 
discusses these copper-base alloys and 
describes properties and applications. 
Ampco Metal, Inc., Milwaukee 46, 
W 1S. 


Circle 133, inside back cover 


Air and Hydraulic Actuators—Bulletin 
IV-119, 4 pp, describes line of cylin 
ders, pedal assemblies, valves, com 
pressors, complete air and hydraulic 
systems. Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis 14, Mo. 
Circle 134, inside back cover 


Totally Enclosed Motors—Bulletin 
MU-203, 4 pp, describes standard and 
explosionproof motors in re-rated 
NEMA frames, 1 to 30 hp ratings. 
Wagner Electric Corp., 6400 Ply 
mouth Ave., St. Louis 14, Mo 


Circle 135, inside back cover 


Electrical Motors—Bulletin MU-202, 
4 pp, describes cast iron frame, drip 
proof enclosure motors with 1 to 30 
hp ratings. Wagner Electric Corp 
6400 Plymouth Ave., St. Louis 14, 
Mo. 


Circle 136, inside back cover 


Resistors—Bulletin B-4a, 4 pp, con 
tains data on tests, applications, speci 


(Continued on page 364) 
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New Double Circuit 
Control With 
Thermal Delay Action 


The new F-2 is especially 

designed for control of 

heavy, viscous liquids—for 

example, heavy fuel oil— 

which require (1) initial 

heating, or pre-heating, to 

a temperature where pumping or agitation may begin, 
followed by (2) further heating to bring it to the 
optimum temperature for flow and/or agitation. 

In the case of heavy fuel oil, the F-2 thermostat 
may be used to control pre-heating until the oil | 
reaches a temperature di aman 130° F., For Temperatures Up To 800° 
where pumping may start; and thereafter control the 
continued heating of the oil to bring it to the optimum 
temperature for flow and combustion — say, 180° F. 
— and hold it there, 


The new D-1 control is designed especially for tem- 
perature ranges from 400° to 800°. It is a double 
pole, snap-action thermostat suitable for electric 
appliances. 

It is supplied with a mercury-filled diastat with a 
stainless steel housing for dependable, service-free 
operation. It is suitab!e for either liquid, gas or dry 
applications. 


new controls now available 


For more detailed information 
about Robertshaw" controls, 
write us describing the nature of 
your specific problem. 


New Low Cost Control 


For Wide Range Of Uses y Kolershuur Fultim 
The new EA thermostat — available in both direct- 
acting and reverse-acting types — fills the need for à. ,, 7 60: CONTROLS COMPANY 


low-cost precision control requiring rapid response to Greensburg, Pennsylvania 
extremely close temperature differentials. Robertshaw-Fulton Controls (Canada) Ltd., Toronto 
The same power element is incorporated which is lx — «wx Piy. Limited, 
used in heavy-duty Robertshaw controls. It can be ia Ch 
supplied for application in liquid or air. The EA con- 
trols are of snap-action, single-line, double break de- 
sign. The silver contacts and stainless steel diaphragm 
are designed for sustained accuracy in service. 


Specialists in the control of: 
LIQUIDS * GASES + SOLIDS 
TEMPERATURE * TIME 


-— — —— — — — — — — — 9 


. EP FAT / Robertshaw-Fulton Controls Co. 
WASHERS » ECTR VEN Youngwood, Pennsylvania 
TED * — HOME PASTEUR ERS I 
i 
I 


Send me more information about your 


F2[] SID EA [] Controls 


‘ TERILIZERS * LABORATORY EQ 
TOCK WATERING TANKS * MOTOR 
URNERS e BROODERS +» PACE 


Name . 


Company 





Ge th tal at ap iS 7 7 


4 Title 
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SHAFT TYPE OIL SEAL 
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WITH 8 BIG ADVANTAGES 


€ High speeds improve efficiency. 


€ Low friction. 


€ Unaffected by sudden acceleration. 
€ No replacement problems. 


€ Nominal cost. 
P.O. BOX 74 


€ Long, trouble-free life. 


€ ideal for high operating temperatures. 
UNIVERSAL OIL SEAL CO. 


PONTIAC, MICHIGAN 


| Catalogs and Bulletins 


continued 


fications, tolerance, ranges, perform 
ance, dimensions of deposited carbon 
resistors. International Resistance Co., 
401 N. Broad St., Philadelphia 8, Pa. 

Circle 137, inside back cover 


Silent Chain Drives—Bulletin 855, 4 
pp, contains data, drawings, tables 
photographs of drives where drip lu- 
brication has been substituted for 
long-used oil bath equipment. Ramsey 
Chain Co., Inc., Albany, N. Y. 
Circle 138, inside back cover 


Two-Hand Clutch Controls—Catalog 
65, 11 pp, includes control boxes and 
hand, foot, limit and lock-out switches. 
Micro Switch, Freeport, Ill. 


Circle 139, inside back cover 


Shaftless Motors—Bulletin 516E, 15 
pp, describes line of rolled shell, shaft- 
less, squirrel cage induction motors 
for built-in applications, } to 75 hp 
ratings. Louis Allis Co., Milwaukee 7, 
Wis. 


Circle 140, inside back cover 


Drafting Templates—Catalog 57, 11 
pp, describes 64 templates, grouped 
for convenience into eight categories. 
Rapidesign, Inc., Box. 592, Glendale, 
Calif. 


Circle 141, inside back cover 


Lubrication Fittings—Data sheets 22- 
219-A, 12 pp, describes fittings for 
hydraulic and lubricating systems. 
Alemite Div., Stewart- Warner Corp., 
1826 Diversey Pkwy., Chicago 14, Ill. 

Circle 142, inside back cover 


Adjustable Speed Drives—Booklet, 8 
pp, describes electric drive-and-control 
package for converting polyphase ac 
in d-c drive current. Marathon Elec- 
tric Mfg. Corp., Wausau, Wis. 

Circle 143, inside back cover 


Permanent Magnetic Drums- Bulletin 
MD-200, 6 pp, includes diagrams, 
performance data, application guides. 
Homer Mfg. Co., Inc., Dept. 145, 
Lima, Ohio. 


Circle 144, inside back cover 


Pressure Transducers—Bulletins MPT- 
1 describe transducers, adapters. 
Statham Laboratories, Inc., 12401 W. 
Olympic Blvd., Los Angeles 64, Calif. 


Circle 145, inside back cover 


Air, Oil, Water Valves—Bulletins (3) 
A5, WS, 05, cover manually and 
(Continued on page 367) 


SPIDER GEAR 
DIFFERENTIALS 


by FORD INSTRUMENT are 
7 ways 
superior 


AVAILABLE IN 
four sizes: 1/8", 3/16", 1/4", and 5/16" 
shaft diameters 
FOR EARLY DELIVERY 


Ford Instrument's single spider gear 
differentials are engineered to high- 
est military and commercial stand- 
ards . . . to provide extreme accuracy 
in addition and subtraction, and in 
servo loop applications. 


] —High sensitivity. 

2—Minimal lost motion. 

3—Precision Zerol gears. 

4—Corrosion- and wear-resistant 
materials throughout. 

5—Minimum working diameters for 
compactness. 


6—Minimum weights. 
7—Rugged, long-life design. 


FREE o fully illustrated 
data bulletin gives per- 
formance curves and 
characteristics. Please ad- 


dress Dept. PE. 


42 
FORD INSTRUMENT 
COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave. 
Long Island City 1, N. Y. 


E 


Ford Instrument's standard components 


f^ 


Rate Servo 
Generators Differentiels Motors 


Hu & c 


Telesyn | 


Telesyn 
Resolvers | Integrators 


$ynchros 
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Another design feature for ‘Jeep’ POWER GIANT ruggedness 


FILTERS AIR 


PULLS AIR IN 


a 


Versatile 
POWER GIANT 
Power Unit 


Heavy gauge housing with 


removable side panels and divided, 


hinged top. Fully equipped from 
fan to flywheel. Instrument panel. 
Write for illustrated bulletin. 


FORCES AIR OUT 


Exclusive 


AUTOMATIC... 
POSITIVE... 


Crankcase Ventilation 
for rugged, long life ! 


Whether in stationary or mobile applications . . . 
using constant or variable speeds . . . the ‘Jeep’ 
POWER GIANT supplies a positive flow of venti- 
lating air automatically proportioned to engine 
speed. What's more, the air is filtered to prevent 
sludge accumulations from airborne dust or abra- 
sive particles. This is another "proven-in-action" 
feature that makes the 'Jeep' POWER GIANT the 
most rugged, dependable engine today! Send for 
detailed bulletins. 


SPECIFICATIONS 
Cu. In. Displ. 1342 to 161.0 


Range Max. BHP 22 to 75 
Range Max. Speed 1200 to 4006 


WRITE FOR: 4 Cylinder Bulletins @ Power Unit Bulletin 


een POWER GIANT industrial Engines and Power Units 
Department 


WILLYS MOTORS, INC. + Industrial Engine 


1455 N. COVE BLVD. 
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Dear . 


(Insert name of person most likely to give you gift) 


ALL | WANT FOR CHRISTMAS 
IS A NEW UNIVERSAL 


DESK-TOPPER 


Personal Size Drafting Ensemble 
For a LIFETIME 


Signed 


P.S. You can get it at most every 
drafting materials dealer, or write to 
UNIVERSAL DRAFTING MACHINE CORP 
7960 Lorain Ave. * Cleveland 2, Ohio 


ssl 


HH 
"9 


in Insulated Wires, Cables or Cord Sets? 
Call on Current’s Favorite Conductor 


PHALO 


No matter how complex or how “customized” the 


power problem, you can confidently place it in 


PHALO’S hands. Many of America’s leading manu- 


Perforated Holes 


These tapered round holes perform a most im- 
But . . . first things first! Send for the new PHALO portent screening function in the procening of 
such products as sugar beet pulp and brewery 
illustrated product catalog mash. The smooth tapered holes in heavy copper, 
brass, and steel plates provide quick drainage 
first. Then ask to see your | without clogging. 
| You may never need tapered holes, but may 
| very well require some standard perforating 
| service, which can be furnished from our great 
| selection of sizes, shapes and spacings in flat 
| er coiled metals, plastics, fabrics and hardboard. 
f à T Our modern, fast and accurate machines will 
Erector Model courtesy of the x | perforate thruout a range from paper thin to 
A. C. Gilbert Company. ^ ; | 1” thick. Send us your next specification. We 
| 


facturers do every day of the year! 


PHALO sales engineer — 
his card will accompany 


the catalog. 


would appreciate an opportunity to quote 


er wo ee 
you prices. 
D Remember, if it can be perforated, 
H & K can perforate it. 
PLASTICS CORPORATION he . . 
21-25 FOSTER STREET 
The Custom Insulation Howse = | 5617 Fillmore Street, Chicago 44, Illinois 


114 Liberty Street, New York 6, New York 
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Catalogs and Bulletins continued 


foot-operated air valves, 0 to 4000 psi; 
manual water valves, 0 to 6000 psi; 
manual oil valves, 0 to 6000 psi. 
Barksdale Valves, 5125 Alcoa Ave., 
Los Angeles 58, Calif. 

Circle 146, inside back cover 


Patenting Inventions—Booklet, 19 pp, 
discusses the nature of an invention 
and the various necessarv in 
processing a patent application. C G S 
Laboratories, Inc., 391 Ludlow St., 
Stamford, Conn 


Circle 147, inside back cover 


steps 


Limit Switches—Bulletin GEA-6131A, 
8 pp, contains application informa 
tion, ratings, dimensions, and prices. 
General Electric Co., 
N. y 


Schenectadv 5, 


Circle 148, inside back cover 


Booklet, 64 


meaning of vibration 


Vibration Measurement 
pp, covers the 
terms, description of vibration-meas- 
uring instruments, procedures, typical 
examples, and interpretation of re 
sults. A short section is devoted to 
the human response to mechanical vi 
bration. General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 


Mass. 


Circle 149, inside back cover 


Pneumatic Regulators—Bulletin H-2, 
8 pp, describes filter-regulator com 
binations, filters and regulators, relays, 
purge assemblies and control panels 
Conoflow Corp., 2100 Arch St., Phila 
delphia 3, Pa. 


Circle 150, inside back cover 


Hydraulic Tables—Bulletin 50, 28 pp, 
hydraulic tables and other 
engineering data. Aldrich Pump Co., 
25 Pine St., Allentown, Pa. 


Circle 151, inside back cover 


contains 


Titanium-— Folder, 2 pp, contains a list 
of the commonh titanium 


alloys and their compositions, forming 


available 


and welding methods, heat treatment 
and machining information, as well as 
current and projected prices and other 
pertinent data. Arthur D. Little, Inc., 
30 Memorial Drive, Cambridge 42, 
Mass. 


Circle 152, inside back cover 


Gears— Catalog 
tains 


G-655. 76 pp. con 
illustrations, defini- 
tions, tables, charts and explanations 
regarding all types of gears. There is 


diagrams, 


also presented a simplified method of 


(Continued on page 369) 
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PRESSTITE 


Tres 
N 


Can Improve 
your product 


and Speed-Up 
production 


TYPICAL SHAPES 


1E JH 
£ d S 


3750 CHOUTEAU AVE. eè 


THEY “COLD-FLOW” 
UNDER PRESSURE 


Under pressure, Presstite mastic gaskets and 
washers flow into any annular space or 
void made available. The result: a positive 
close-fitting seal against water, dust, oir, 
etc.—never possible before with so little 
time, effort and cost. Perfect to seal around 
bolts, screws, fasteners of all kinds. 

Flow is controlled by amount of material 

in washer or gasket, which is predetermined 
to fit your job. 

Can be furnished in materials that resist 
petroleum, gasoline, aviation fuels and 
many other solvents. 


TYPICAL SHAPES... Many stock sizes 
available, plus special shapes for specific 
applications. 


TYPICAL APPLICATION ...Thin mastic 


gasket to seal automobile door latch 
assembly. 


ST. LOUIS 10, MO. 





if this is your 


Zenith PROBLEM 


HAS A WIDE RANGE 


OF CARBURETOR TYPES 


TO FIT A WIDE RANGE 
OF APPLICATIONS! 


Are you looking for an unusual size or type of 
carburetor? Perhaps Zenith* has the answer to 
your problem. For more than 35 years Zenith 
has been designing and building carburetors for 
every type of engine—ranging from single 
cylinder lightweights to the most rugged and 
powerful of gasoline engines. The chances are 
you can use a unit Zenith is now making and avoid 
the cost of a specially designed carburetor. 

On the other hand, if your carburetor require- 
ments are highly specialized, Zenith’s engineer- 
ing experience will prove invaluable in solving 
questions of placement, efficiency and economy of 
operation. Just remember, whatever your carbu- 
retor problem, it will pay you to look to Zenith 
for the answer. REG. U. S. PAT. OFF. 


ZENITH CARBURETOR 
pivision oF Bendit 


AVIATION CORPORATION 


696 Hart Avenue, Detroit 14, Michigan 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 
Export Sales: Bendix international Division, 205 East 42nd Street, New York 17, N. Y. 


If you need effective, highly 
readable, smartly illustrated 
company literature (booklets, 
pamphlets, manuals) to dis- 

play your products, inform 

the public of your operi ations, 

attract key personnel to your 

plant, train employees, and perform 
any of the other communicative , 
functions vital to your business . . 


this is your 


ANSWER 


The McGraw-Hill TECHNICAL 

WRITING SERVICE has a staff 

of more than 150 highly-trained 

writers, editors, and illustration 
specialists whose job it is to create 
technical and general literature for 
industry. We write, illustrate, de- 
sign, and print Equipment Manuals, 
Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 
rial. Save money and time. Let our 
staff be your staff for Technical and 
Business publications, 


This service is available through ad agencies, 


Write « Phone 


fat be TR POTE CEU: 


McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 36, N. Y 
LOngacre 4-3000 
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Catalogs and Bulletins continued 


calculating horsepower ratings of all 
types of gearing. Philadelphia Gear 
Works, Erie Ave. and G St., Phila- 
delphia 34, Pa. 


Circle 153, inside back cover 


Infrared Detectors—Bulletin, 2 pp, 
describes characteristics, construction, 
circuitry and uses of these thermistor- 
type sensing elements. Barnes Engi- 
neering Co., 30 Commerce Road, 
Stamford, Conn. 

Circle 154, inside back cover 


Roller Bearings—Manual M-55, 40 pp, 
describes construction, dimensions, 
capacities, housing and tolerance fits 
of line of staggered roller bearings, 
full type and cage-type needle beat 
ings, journal roller bearings, cam fol 
lowers, cam yoke rollers and thrust 
roller bearings. Orange Roller Bearing 
Co. Inc., 557 Main St., Orange, N. J. 


Circle 155, inside back cover 


Valves—Wall chart provides tabular 
data on both vee point and blunt 
point needle valves as well as spring 
closing and cam closing toggle valves. 
Hoke, Inc., 197 S. Dean St., Engle 
wood, N. J. 


Circle 156, inside back cover 


Cast Glass Bushings—Booklet, 9 pp, 
contains engineering and application 
information on this type of entrance 
bushing for hermetically sealed ap- 
paratus. General Electric Co., P. O. 
Box 57, Baltimore 3, Md. 

Circle 157, inside back cover 


Flexible Ball Joints—Catalog 215-B, 
20 pp, describes flexible ball, swing, 
swivel, revolving and other types of 
movable joints for use in piping for 
power, process, heating, chemical, con 
struction or hydraulic service. Barco 
Mfg. Co., Dept. 23, 501 N. Hough 
St., Barrington, Ill. 

Circle 158, inside back cover 


Aluminum Pipe—Booklet, 18 pp, pre 
sents characteristics and advantages for 
each of major fields of application. 
Specifications are provided, along with 
a description of appropriate fittings 
and methods of installation. Alumi- 
num Co. of America, 770 Alcoa Bldg., 
Pittsburgh 19, Pa. 


Circle 159, inside back cover 


Steel Tubing—Catalog, 8 pp, describes 
four major classifications of carbon and 
alloy steel tubing: mechanical, pres- 

(Continued on page 371) 


-CHATILLON 
NUBE EM ICE GST ELIT 


insure force measurement accuracy 
despite wide temperature variations... 


‘PE, 


OTe 
» 


Chatillon Iso-Elastic 
Springs—vital parts of 
the TATE-EMERY 

Load Indicator. 


Tate-Emery Weighing 
Heads, used in conjunc- 
tion with Baldwin-Lima- 
Hamilton Test Equipment, 
incorporated the famous 
CHATILLON developed 
ISO-ELASTIC precision 
spring to obtain greater 
accuracy under wide 
variations of temperature 
and loading conditions. 


The use of Iso-Elastic 
Springs insures hysteresis 
error less than .05% of 
deflection; drift does not 
.02% 
deflection in 5 minutes. 
CHATILLON precision 


exceed of 


springs provide best possible straight-line characteristics between 


load and deflection and are temperature compensated. 


Learn how CHATILLON, maker of “the World's Most Accurate- 
precision Spring", can help you with your force measurement, 


temperature problems. 


Write or wire CHATILLON SPRING DIVISION. 


*U.$.A. Pat. No. 2174171 


JOHN CHATILLON E SONS 


85 CLIFF STREET, NEW YORK, WN. Y. 


Manufacturer of Precis 
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ASSOCIATED Kilian Manufacturing Corp. 


COMPANIES: 


240 Fleet St. East, Toronto 2B, Ont. 


Molded 

BLACK NYLON 
SCREWS and 
NUTS 


Insulate and fasten without 
bushings, washers, etc. 
In stock 6-32, 8-32, 10-32 


INyGrip NYLON 
j & Cable Clips 


Light-weight non-conducting 


_ support for wiring, tubing, etc. 
i stock '&" to 1/4" dia. 


ECKESSER co. 


5265 N; Avondale Avenue * Chicago 30, Illinois 


Distributors in All Principal Cities 


UNGROUND 
BALL BEARINGS 


For All Industries 


ILIAN 


Long life and service are assured you because — 
. All component parts are machined from steel bars. 
íi Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Catalog on Request 


KILIAN MANUFACTURING CORP. 


SYRACUSE, NEW YORK, U. S. A. 


Fischer Bearings (Canada), Ltd. Kilian Steel Ball Corporation 
240 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, Conn. 


lence pays 


Yes, experience does pay in many 
ways. Our clients know from ex- 
perience they have a dependable, 
responsible source for preparation 
of better industrial and business lit- 
erature. 


Why not do the job right? It saves 
time, money and produces results. 
Let us give you a proposal on your 
next publication. 


We'll do the whole job—from plan- 
ning to printing—or just those parts 
that you need. 


product literature 
military manuals 
company publications 
training material 


Call or write for more information. 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. * 330 
West 42nd Street * N. Y. 36, N. Y. 
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sure, airframe, and aircraft mechanical. 
Ohio Seamless Tube Div., Copper- 
weld Steel Co., Shelby, Ohio. 

Circle 160, inside back cover 


Flexible Shafts and Couplings—Cata 
log 5694, 12 pp, contains table of the 
physical properties of 24 flexible shafts 
and 29 flexible shaft casings. Illus- 
trated also in full scale are over 30 
standard flexible shaft couplings and 
assemblies, and over 100 components 
including terminal fittings, casing fer 
rules and nuts. Kupfrian Mfg. Corp., 
395 State St., Binghamton, N. Y. 
Circle 161, inside back cover 


Tubing and Fittings—Bulletin SF-155, 
+ pp, design, use and 
installation of fittings and tubing fabri- 
cated from zinc-impregnated or stand- 
ard steel stock. U. S. Hoffman Mach 
inery Corp., 105 Fourth Ave., New 
York 3, N. Y. 


Circle 162, inside back cover 


describes 


Fluorocarbon Oils, Waxes, Greases 

Booklet, 16 pp, contains data on 
chemical structure, specifications, 
properties, applications and general 
description of a new group of fluoro 
carbon oils, waxes and greases for in 
dustrial applications. M. W. Kellogg, 
P. O. Box 469, Jersey City 3, N. J. 


Circle 163, inside back cover 


Ductile Iron—Booklet, 28 pp, has re 
vised tables, charts. International 
Nickel Co., Inc., New York 5, N. Y. 

Circle 164, inside back cover 


Ceramic Products—Bulletin 955, 8 pp, 

has properties chart. Frenchtown 

Porcelain Co., Trenton 9, N. Y. 
Circle 165, inside back cover 


Hydraulic Valves—Bulletin 101, 4 pp, 
describes timing, relief, speed control, 
selector, check, solenoid, other valves. 
Electrol, Inc., Kingston, N. Y. 

Circle 166, inside back cover 


Copper-Base Alloys—Manual, 28 pp, 
contains information on copper-base 
alloys in rod form, including chemical 
compositions, mechanical and physical 
properties, machinability ratings, and 
suitability to various fabricating proc- 
esses and end uses. Mueller Brass Co., 
Port Huron, Mich. 

Circle 167, inside back cover 


Printed Wiring Boards—Brochure, 6 
pp, has layout and design informa- 


(Continued on page 373) 
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Photo courtesy General Electric Co. 


R55 tfm 
Dotted area shows gasket inflated 


Pneumatic Rubber Door Seal 
Muffles Test Cell Noises 


To more effectively suppress noise, 
General Electric jet engine test 
cells are equipped with a unique 
pneumatic rubber door seal. Mount- 
ed on door perimeter, this seal is 
designed to expand proportionally 
and insure a perfect seal over its 
entire sealing surface including the 
corners. Not only does this gasket 
dampen the noise but it permits 
more accurate testing through 
quieter working conditions. 
Continental engineers developed 
this pneumatic gasket for this and 
similar applications. Compounded 
of special flex-resistant rubber, this 
versatile gasket can be operated 
with intermittent flexing cycle or 
as a continuous seal—can be 


adapted to various other types 
of doors—for either pressure or 
vacuum rooms. 

Phe design of this gasket typifies 
the. engineering skill offered by 
Continental. When you need “‘en- 
gineered rubber parts" — molded or 
extruded— enlist the service of 
specialists —consult Continental. 
Engineering Catalog. 

In addition to custom-made 
parts, Continental offers an exten- 
sive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
are shown in the No. 100 Engineer- 
ing Catalog. Send for a copy or 
refer to it in Sweet's Catalog for 
Product Designers. 


Anelka aint ir hPOB BER 
© evinced CONTINENTAL 


CONTINENTAL RUBBER WORKS * 


1982 LIBERTY ST 


* ERIE 6 * PENNSYLVANIA 





€ Catalog also covers Induction 
Relays, Relay Enclosures, Con- 
tactors and Starters, Multiple 
Pump Controls, Electrode 
Holders, Starter and Relay Com- 
binations, Special Controls and 
Panels. 


B/W CONTROLLER 
CORPORATION 


2218 E. Maple Road 
Birmingham, Mich. 


2 


FIRST ait FOREMOST 
IN THE FLOATLESS 
CONTROL FIELD 


"ELCO SCREWS ARE GOOD SCREWS 
ASK A MAN WHO HAS USED THEM" 


WOOD SCREWS 
MACHINE SCREWS 


m SCREW Weighs heavy loads sus-| 
pen ded from crane hook.| 
TAPPING SCREWS Printer, located in crane 


THREAD-CUTTING 
SCREWS 


PHILLIPS AND 
SEMS SCREWS 


PIPE PLUGS 
STOVE BOLTS 
CAP SCREWS 
LAG SCREWS 
DRIVE SCREWS 
SPECIAL SCREWS 


COLD HEADED 
PRODUCTS 


cab or other convenient 
location, records weight 
on tape or cards. New 
compact printer only 
22” x 18” x 104”. 


Entire assembly  de- 
signed for prompt and 
easy installation. Now 
available at new low 
cost. Capacities 5, 10, 


15 tons, 


Write for 
free Ametron 
Brochure U-5 


idein Y SN MP 


AVENSWOOD AVENUE 


1958 BROADWAY, ROCKFORD, ILLINOIS 
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tion, spcifications on base and con 
ductor materials, use characteristics. 
General Electric Co., W. Genesee 


St., Auburn, N. Y. | | : FABRICATED 
Circle 168, inside back cover J 


Industrial Cork—Bulletin S-56, 4 pp, 


discusses the properties of both natural s eS WI RE CLOTH 
and composition cork, along with | ET IA us 

available forms, specifications, sheet ý 

sizes and thicknesses. Dodge Cork 


Co., Inc., Lancaster, Pa. 
Circle 169, inside back cover 


Urea and Melamine Coating Resins 
Booklet, 11 pp, presents properties of 
these resins together with recommen- 
dations for use. Suggested formula- 
tions both for alkyd-urea and alkyd- 
melamine baking enamels are included 
together with charts showing cure 
rates. Barrett Div., Allied Chemical 
& Dye Corp., 40 Rector St., New 
York 6, N. Y. 


Circle 170, inside back cover 


Micro-Miniature Relay Bulletin 
GFA-6346, 4pp, describes the relay 
and lists specifications for both the 
standard and the current-sensitive 
models. General Electric Co., 
Wavnesboro, Va. 

Circle 171, inside back cover 


Germanium Rectifiers and Stacks 

Two catalogs describe germanium dif- - 

fused junction power rectifiers and » 

diffused junction power stacks. Federal ; 

Telephone and Radio Co., 100 Kings- : 1 f 

land Road, Clifton, N. J. Our special business is specials . . . special fabricated wire 
Circle 172, inside back cover cloth parts made to your specifications. We save you time, 

Bow aud Bededibn Qui ef we save you overhead, we save you production worries. And, 


letin 302, 7 pp, describes transmissions you get a better part at a lower cost. 
for engines having continuous output 
from 90 to 225 hp at speeds to 1500 We weave our own cloth . . . your guarantee of quality com- 


LZ Twin Disc Clutch Co., Racine, ponents. We are fully equipped to do all necessary cutting, 
m shaping, fitting, welding, soldering, punching, binding, etc. 


Circle 173, inside back cover 


Mehbdeem Düniíde — Duibils For more information on this "One-Stop" Wire Cloth Parts 


103A, 4 pp, lists 17 types of this Service, send for our latest Parts Catalog. 
lubricant. Alpha Molykote Corp., 65 
Harvard Ave., Stamford, Conn. 

Circle 174, inside back cover 


x . x * . " K E Se 
Stainless Steel Fastenings—Catalog - x ewu rk 
55-A, 24 pp, includes cap screws, nuts, NEWARK -— - e 
washers, machine screws, sheet metal is : 
: A ACY "te. 
Screws, wood screws, set screws and khi TEKS ire 0 
pipe fittings. All are shown with m 


diagrams, and charts of sizes to facili- | [e Oo M PA NY 
tate ordering to any specific need. 


(Continued on page 375) 351 VERONA AVENUE * NEWARK 4, NEW JERSEY 
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Cait cece Cerromatrix Does It! 


Products That Will Make 
a Good Gasoline Engine 
Even Better... 


CORO NOLE —>! 


Slide Rods 
Anchored at 
V» Cost of 
Machining 

for Drive Fits. 


Efficient, dependable operation plus easy starting of 
small engines is a certainty with the Fairbanks-Morse 
flywheel magneto, rewind starter and centrifugal 


clutch. 


HERE'S HOW: 


"rooved slide rods were inserted in cored, oversize 
J holes and aligned in a holding fixture. Cerro- 
matrix was melted and poured in place. When frozen, 
Cerromatrix expanded to give a tight fit that exceeded 
the life of the machine. Proven by 20 years in service. 


FLY WHEEL MAGNETO 


The experience gained 

from the manufacture of 

over 3'À million magne- 

tos is embodied in the 

N j Fairbanks-Morse flywheel 
\ I magneto. Sturdy and 
o — ph it has a molded 
heavy-duty high tension coil, large long-lasting breaker points 
and Alnico permanent magnets. It has a proven record for 


Find out how YOU can save money in anchoring bear- 
ings, bushings and non-moving parts in machine build- 
ing by writing for Bulletin A1. 


top performance and easy starting 


REWIND STARTER 


Instead of meshing gears and pawls, 
this starter is mounted over and en- 
gages on a regular rope starter pul- 
ley. Just grasp the handle and pull— 
it engages instantly and automatically. 
When you release the rope, it rewinds 
inside the starter automatically. Mode 


DRIV-LOK STUDS 


Save 60% Fastening Time! 


principally of aluminum alloy it is 50% 
lighter than other type starters. The 
fray-proof nylon pull cord will last the 
lifetime of the equipment. 


Driv-Lok Studs 
save time and re- 
duce costs in fas- 


CENTRIFUGAL CLUTCH 


These clutches are highly 
resistant to heat and 
shock and are being used 
on some of the most 
rugged applications pos- 
sible. Approximately 


80% of all chain saws are equipped with this clutch—a really 
tough operation. It is very simple with few working parts. A 
wide range of engaging speeds are possible because the 
springs can be adjusted to fit the specific application. 


Our engineers will gladly give application assistance. Write 


Fairbanks, Morse & Co., Magneto Division, Beloit, Wisconsin. 


FAIRBANKS-MORSE 


a name worth remembering when you want the best 


Quick, simple 

insertion . . . 
Drill Hole and 
Drive Stud with 
a single blow. 


TYPICAL 
APPLICATIONS 


aT —M 


Attaching 


plates D 
UT -— 


Fastening spring 
assemblies or 
control arms. 

Widely A ) Securing 

used for D — 

fastening / LJ permanent 
- covers and 


brackets. closure plates. 


3 HEAD STYLES 


T Countersunk 


(to order) (to order) 


DRIV-LOK PIN 


or in- 
struction 
panels 


tening name plates, 
covers, brackets, panels, 
etc, to heavier sections 
and for countless other 
applications involving 
light-to-heavy member 
fastening. Once in- 
stalled, Driv-Lok Studs 
will not vibrate loose 
or fall out — yet they 
can be easily removed 
withoutdamagetocom- 
ponents. Made in 3 head 
styles. Write for illus- 
trated catalog sheet, 
prices and samples. 


COMPANY 


723 Chauncey St. * Sycamore, lll. 


MOTORS © ZC ENGINE * MAGNETOS * STARTERS * CLUTCHES © PUMPS © DIESELS 
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Special items, such as piano hinges, 
wire baskets, shovels, scoops are also 
described. Stainless Screw Co., 699 
Union Blvd., Paterson 2, N. J. 
Circle 175, inside back cover 
Electrical Motors—Catalog, 24 pp, 
contains selection charts based on elec- 
trical and mechanical factors. Includes 
squirrel cage, dripproof, splashproof, 
totally enclosed, explosionproof, 
wound rotor, self-cleaning, d-c gear 
motor units. Louis Allis Co., 1125 
W. National Ave., Milwaukee 3, Wis. 


Circle 176, inside back cover 


Mechanical Power Transmission— Bul 
letin B20-54, 7 pp, describes 
drives, 


rollei 
chain sprockets, driveshafts, 
couplings, clutches. Morse Chain Co., 
7601 Central Ave., Detroit 10, Mich 


Circle 177, inside back cover 


Magnetic Particle Inspection— Booklet, 
12 pp, discusses various techniques, 
equipment, applications. Magnaflux 
Corp., 7300 W. Lawrence Ave., Chi 
cago 31, M 


Circle 178, inside back cover 


Explosionproof Motors Booklet, 4 
pp, describes motors in NEMA frame 
sizes 56 through 680. Marathon Elec 
tric Mfg. Corp., Wausau, Wis. 
Circle 179, inside back cover 


Air-Actuated Clutch—Bulletin 304, 4 
pp, describes line of friction clutches. 
lwin Disc Clutch Co., Racine, Wis. 

Circle 180, inside back cover 


Automatic Lubrication — Catalog 37- 
10-4, 11 pp, describes oil-mist lubrica- 
tion systems. Alemite Div., Stewart 
Warner Corp., 1826 Diversey Pkwy, 
Chicago 14, Ill. 


Circle 181, inside back cover 


Hose Coupling—Catalog, 15 pp, de- 
scribes line of quick connect-discon 
nect hose couplings. Titeflex, Inc., 
10 Hendee St., Springfield 4, Mass. 

Circle 182, inside back cover 


Asbestos Sheet Packing—Data sheet, 3 
pp. Specifications and uses of 11 
grades of sheet are given. B. F. 
Goodrich Co., Akron, Ohio. 

Circle 183, inside back cover 


Cap Nuts—Bulletin, 1 pp, 
schematic 


includes 
compact 
tables of stock sizes and dimensions, 
for both 


drawings and 


closed-end and open-end 


(Continued on page 377) 
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Installing Microlite insulation and lagging on a CB boiler 


In Cleaver-Brooks self-contained boilers... 


Microlite insulation reduces heat 
loss — lowers production cost 


In designing their CB line of pack- 
aged boilers, engineers for Cleaver- 
Brooks Company, Milwaukee, 
specified 2’’ blankets of L-O-F Glass 
Fibers’ Microlite. 

The high insulating efficiency of 
this resilient glass fiber insulation 
reduces heat loss; provides a cooler 
boiler room. 

Cleaver-Brooks’ engineers, whose 
company is a pioneer in the package 
boiler field, comment: 


"We are pleased with Microlite because its light weight and ease of 
cutting and fitting have reduced installation time, saving labor cost and 


increasing production.” 


If your product requires top-efficiency thermal or acoustical insulation, 
specify L-O-F Glass Fibers’ Microlite or Super: Fine. Both have these im- 


portant advantages: 


Light weight 

Low density 

High resiliency 
Heat resistance 
Vibration resistance 


Low space requirement 
Ease of handling 

Ease of fabrication 
Resistance to moisture 
Resistance to settling 


FREE: Send for free literature giving full information about L-O-F Glass 
Fibers’ insulation. Write: L-O-F Glass Fibers Company, Dpt. 4-125, 
1810 Madison Avenue, Toledo 1, Ohio. 


L-O-F GLASS FIBERS 


COMPANY 
TOLEDO 1, OHIO 


Makers of glass fibers by the exclusive 
"Electronic-Extrusion" process 


Lu m P 


GLASS  FIBERS 





CUTLER-HAMMER A-C RELAYS 


New design offers features 
every panel designer wants 


Designers are faced with ever-increasing machine com- 
plexity. More and more functions are being combined 
within single machines. More and more motors are used. 
Control circuitry becomes more and more complex. Con- 
trol relays, usually called upon to operate much more 
frequently than the main control, thus become increas- 
ingly important. And Cutler- Hammer engineers have 
met the challenge of changing requirements. 


First, the new Cutler-Hammer Bulletin 9575 A-C Re- 
lays provide such greatly increased electrical and me- 
chanical life that they will never require replacement in all 
normal uses. They have dust-safe vertical contacts now 
doubly improved. Low-inertia movable contact struc- 
tures cut bounce, the principal cause of arcing which 
destroys contacts. And the contacts are enclosed in pres- 
»sure-quenching arc chambers. Armatures move on pivot 
bearings, avoid the uncertainties of sliding friction, assure 
quiet, trouble-free operation. 


Second, the new Cutler-Hammer Bulletin 9575 A-C 
Relays were designed for easiest installation, wiring, and 
accessibility for inspection. Three-point keyhole slot 
mounting. Self-retaining screws. Straight-through wiring. 
Pressure connectors on all terminals that can secure two 
wires of different sizes. Terminals arranged for unob- 
structed accessibility from front. Easily convertible 
NO-NC contacts, circuits identifiable without removing 
contact chamber covers. Clearly visible rating and data 
on nameplate. Instant coil identification. Contact block 
and magnets may be easily removed as units and may be 
quickly disassembled. 


Cutler-Hammer 9575 A-C Relays are available in 2, 3; 
4, and 6 poles, 10 and 15 amperes, 25, 50, and 60 cycles, 
6 to 600 volts, in open type or in NEMA 1 enclosures. 
Carried in stock by many Cutler-Hammer Authorized 
Distributors. Phone or write for full information. 
CUTLER-HAMMER, Inc., 1332 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 


CUTLER-HAMMER 


— X * * 
== MOTOR CONTROL == 


Gs 


GEARS 
RACKS 
SPROCKETS 


We've got the men 
and the machines to 
handle your special 
requirements in Gears, M 
Racks and Sprockets. 
Write, wire or phone 
for prompt quotation. — 


E. B. SEWALL Manufacturing Company—Midway 5-7721 
704 Glendale Street, St. Paul 14, Minnesota 


For Every Product from 
Gas Cylinders to Boats . . . f 


MEYERCORD 


DECAL Nameplates 
do the job BETTER! 


Your trade mark and brand name 
is one of your most precious busi- 
ness assets. Make sure your brand 
identification will be seen to the 
very best advantage by your cus- 
tomers and your prospects . .. make r 
sure you always specify Meyercord a pr in 
Decals. Without obligation, let a tiem, instruction, aad 
Meyercord Sales Engineer show information. Gives you 
you how and why Meyercord De- hundreds of new ideas 


: for application of de- 
cals can do the job better for you. mh. d ue. Miet 


THE MEYERCORD CO. 
Unldli Lirgest Decaleomaniia Manufacturers 


Dept. L-318, 5323 WEST LAKE STREET * CHICAGO 44, ILLINOIS 


FREE! '"MARK-IT" MANUAL 
OF DECAL NAMEPLATES 
Send today, on your 
company letterhead, 
for this valuable full- 
color guide to every 
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Catalogs and Bulletins continued 
types. Gries Reproducer Corp., 400 
Beechwood Ave., New Rochelle, N. Y. 

Circle 184, inside back cover 


Vibration Mountings—Catalog G-55, 
8 pp, contains illustrations of typical 
installations where specific vibration 
mountings solved specific vibration 
problems. Diagrams and charts are in- 
cluded. Vibration Mountings, Inc., 
76-17 Queens Blvd., Elmhurst, N. Y. 


Circle 185, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads. 


Stainless Steels—Handbook, 162 pp, 
has separate sections devoted to in 
dividual aspects of fabrication, includ- 
ing forming, machining, cutting, join- 
ing, heat treating, finishing. A group of 
tables containing data on individual 
stainless alloys and general engineering 
information is also included. Crucible 
Steel Co. of America, Henry W. 
Oliver Building, Pittsburgh 30, Pa. 


Electrical Connectors—Catalog 5-55, 
10 pp, contains dimensional drawings 
of each attachment, and recommended 
cord types and sizes to which they can 
be molded. Royal Electric Co., Inc., 
Pawtucket, R. I. 


Time Delay Lines—Technical paper 
491, 7 pp, discusses general types of 
fixed and variable electromagnetic 
delay lines and defines conventional 
terminology. Helipot Corp., 916 
Meridian Ave., S. Pasadena, Calif. 


Wire Constructions—Booklet, 11 pp, 
includes 36 illustrated case histories 
involving structural wire designs. 
E. H. Titchener & Co., 67 Clinton 
St., Binghamton, N. Y. 


Nickel Silver and Phosphor Bronze— 
Catalog, 6 pp, gives information on 
nickel silver and phosphor bronze 
alloys supplied in sheet, strip and 
coils, such as nominal composition, 
chemical composition requirements, 
grain size, physical properties, approxi- 
mate Rockwell hardness, approximate 
relative machinability, melting point, 
density, average coefhcient of linear 
expansion per °F and electrical con- 
ductivity. Waterbury Rolling Mills, 
Inc., Waterbury, Conn. 
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TWO HEADS ARE BETTER 
THAN ONE 





Sometimes a double head is the only solution 
to your part or fastener problem. This steel 
spacer is an excellent example of a single 
double-headed part that has replaced a more 
expensive 3 piece part. Not only was the 
spacer itself much less expensive but actual 
assembly cost was cut almost 30%. HASSALL 
double-heading really paid off on this one. 


Double-heading is only one example of the almost 
limitless possibilities Hassall cold-heading offers you. 
If you have a fastener problem just send us samples 
or specifications for a quotation. 


WRITE FOR CATALOG... . 


. with it we will 


send you our popular decimal equivalent wall chart. 
John Hassall, Inc., Box 2233, Westbury, L. L, N. Y. 


HASSALL 


E i ups Loi 


SINCE 1850 


SPECAL MULT (VETT SCREWT 


Im 
à 
"on 
a 


LULA TIT B uy 


NAILS, RIVETS, SCREWS 
AND OTHER COLD HEADED 
FASTENERS AND SPECIALTIES 





SAVE DESIGNING AND 
MANUFACTURING Mitis 


COMPLETE your special production 


equipment faster with standard 
components from this extensive 
line. Highest precision and qual- 
ity—many sizes available from 
stock. Get complete details ! 


STANDARD ~ 


ASSEMBLIES 


Available in 52 types and sizes. 
Basic Type includes male and 
female members, gib and gib 
screws. Assembled Type also has 
return springs, stop screw, Neo- 
prene shield and mounting holes. 
Sliding surfaces furnished either 
Milled or Hand Scraped. Widths 
from 2” to 6'—lengths from 
3" to 16”, 


Available in Collet Type for 1⁄4”, 
3 and 4' max. capacity collets; 
Morse Taper Type for No. 0 and 
No. 1 Morse taper shanks; and 
Arbor Type for shankless cutters 
with 0.375" and 0.500" center 
hole. Standard Duty has single 
row ball bearings at both ends; 
Heavy Duty has double row bear- 
ings at front. 


WRITE wow for FREE catalog! 


RUSSELL T. GILMAN, Inc. 


1249 Milton Ave. 
JANESVILLE, WISCONSIN 
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Ad Libbing by the Editor 


My first contact with “Hunt” Wily 
was when I was a freshman at Lehigh 
and he was a prof in charge of the 
physics lab. At the first lab session 
Hunt went into great detail about the 
writing of lab reports. 

“And don’t forget, above all, we 
must have clear sketches. These should 
be purely schematic or diagrammatic, 
but they must be clear. And we are 
not asking for pictures.” 

Ambitious frosh that I was, I de- 
cided to go the prof one better. So on 
my first lab report I made the sketches 
highly pictorial, even to showing the 
grain on the wood. 

About two weeks later “Hunt” 
Wily called me into his office. He 
had my report in his hand. 

“Did you hear me ask for diagrams 
and not pictures in the lab reports?” 

“Yes, sir!” was my reply. 

With that Hunt tore my report in 
half and threw it in the waste basket. 

“Young man, you must learn to do 
what you are told. Do the report over 
again and give what is demanded of 
you, not what you think is prettier.” 

I came awfully near ending my col 
lege career right then and there, but I 
succeeded in keeping my mouth shut. 
And when I thought over what Prof. 
Wilv said it slowly dawned upon me 
that he had taught me a wonderful 
lesson. We are paid or rewarded for 
doing what we are asked to do and 
according to the specifications laid 
down. If Pa asks Sonny to cut cord 
wood for the fireplace in three foot 
lengths, and sonny decides he will do 
a real job and cut the pieces one foot 
long, Pa won't feel happy about it. 

The head of the Physics Depart- 


ment was a great teacher, Dr. William 
Suddards Franklin, called “Benny 
Franklin” by all the students. They 
loved him. On hot days during sum- 
mer school Benny usually decided to 
deliver at least one lecture at the 
“swimming hole” in Friedensville, the 
swimming hole being an abandoned 
open cut zinc mine, which is now be- 
ing put back into use again by the 
New Jersey Zinc Company. In the 
cold clear spring water that filled the 
mine hole, we jokingly studied hy- 
draulics such as buoyancy, viscosity, 
and similar factors. 

Benny’s method of teaching was to 
base it as much as possible on obser 
vation of phenomena. For example, 
take the subject of explosive mixtures. 
Benny had made a glass cannon about 
a foot long. At the breech end was 
additional cavity space which held a 
small amount of water. The breech 
block was a special plug that was in 
one piece with a small spoon that ex- 
tended into the cannon. Turning the 
block locked it in place and also 
dumped off the spoon and into the 
water any calcium carbide powder 
that had been placed on the spoon. 
Then there followed a rapid evolution 
of acetylene gas. 

A flint spark produced by pulling a 
string ignited the air- acetylene mix- 
ture. If the string was pulled very 
soon after the carbide had been 
dumped into the water, there would 
be merely a dull thud. It would be 
the same if much gas had been gener- 
ated before pulling the string. But if 
ignition took place at just the right 
moment there would be a loud bang 

(Continued on page 381) 
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CORNING GLASS WORKS, 10-12¢ 


Please send me the following material: 


C Booklet: "Glass and Yoy.” 


C Bulletin B-83: "p, > 
* Froperties of Sel 
EJ Bulletin IZ-1. "Glass vested Ce 


| CORNING GLASS 
BULLETIN FOR 


mmercial Glassware," 
+++ lS increasing importance in product design. " 


Name 


PRODUCT 
DESIGNERS 


Something for nothing 


In 1643 Evangelista 
studying causes and effects of vacuum. 
l'wo hundred years later, Sir James De- 
war applied the principle of insulation 


Lorri elli started 


by nothing to the vacuum jacketed ves- 
sel for storing liquid gases. 

Up-dating on the vacuum vessel brings 
us to the ubiquitous bottles—useful com- 
factory office 
picnickers, campers and school children 
We play an inside role in this hot-cold 
making the inner-and-outet 
lass liners which are so important to the 

-vog function of a vac- 
! uum bottle. Why 
elass? It's easy to 


panion of and workers, 


game by 


clean, doesn't 
change taste of 
liquids and may 
be readily formed 
into shapes that 
hold a vacuum. 

Firms like Alad- 
din 
and 
Frary, & 


these 


Component parts by Cor 
ning help keep vacuum 
bottlemakers happy and 
busy. From right to left 
—inner blank, outer blank 
and first assembly of glass 
liners for vacuum bottles. 


Industries, 
Landers, 
Clark 
buy liners 
in great quantities. Then, with consider- 
able ingenuity, and with the aid of auto 
matic machinery, they seal the matched 
glass units, silver the outside of the inne 


lining for more 


and inside of the outer 
effective insulation, evacuate air between 
the the 
permanently. 

After 24 


walls, and up to seal vacuum 
testing, liners that 
make the grade are jacketed in attractive 
metal and/or l hen, 
thousands of happy customers who want 
to keep food and drink both tasty, and at 


bottles in a 


hours of 


plastic castings 


the right buy 


wide variety of sizes, shape s, and styles 
Moral? If 
nothing 
handy and profitable 
A more detailed story of Corning glass 


temperature, 


you want something for 


a vacuum that is—glass can be 


at work in both products and processes 
is unfolded in “Glass and You.” A free 
copy is yours by 

Also for perusal 
"Properties of Selected 
It’s a handy 
ume that will give you considerable in 
sight into the amazing properties that 
can be 


request 

Bulletin B-83, 
Commercial 

reference vol- 


your 


Glassware.” 


custom-built into glass 


Handling humidity—with a moral 
for the cost-conscious designer 


When it comes to handling and humor 


Title 





Compony___ 
Address 





ing humidity to fit experimental con 
ditions, today’s researchers demand pre- 
cise control. 

Toward this end, the Blue M Electri 
Company, of Blue Island, Illinois, has 
developed a relative humidity chamber 
that 
trom 
point, depending upon dry 
perature. 

What 
curiosity about the precise handling of 
experimental conditions) i 
Pyrex brand jar as the chamber. No 
small vessel this, it measures 16 inches 
in diameter, 12 inches in height. 


humidity 
saturation, at 


bulb 


automatically controls 


20% to near any 


tem 
interests us (aside from 


out 


is the use of a 


Blue M's "Vapor-Temp" uses a large PYREX 
jar as a humidity chamber. Result—production 
costs and resultant prices go down. 


Why a Pyrex jar for this somewhat 
off-beat application? 


full 
tec h- 


lies in the 
the lab 
nician who wants to observe test 
mens trom all angles pl | 


if so obviot s 


[he obvious answer 


visibility the glass gives 
speci- 
what 
Blue M) is 


PyREX jal 
of fabricating 


n except to 


using the 


fact that, by 
they eliminate the 


costly double 


the 
expe nse 
cabinets. 

Blue M gets the jars in the quantities 
they 
a price that enables them to sell their 
product, "n ; 
reach of 

In turning to 
duced glass components, vou get 
plus 
to cope with both materials and produc- 
tion problems. 

Other examples of dollars-and-cents 
uses of glass components are spelled out 
in Bulletin IZ-1, “Glass . its increas- 
ing importance in product design." 


wall alloy 


need when they want them, and at 


apor-Temp," at a figure in 


more customers 
Corning for mass-pro 
utility 


economy—and Corning’s capacity 
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How to engineer a continuing 
status quo 


f ^ 


Status quo is the old Roman way of say- 
existing. 

ikin, and often of utmost im 
o designers and engineers, is 


ing "the state 

( losely 
portance 
dimensional stability 


Status quo. 


Dimensional stability, plus nonabrasive quality 
this glass ring a component in 
Sprague’s planetary-valve gas meter 


makes vital 


Which leads us to the 


Sprague 


problet T 
Me ter peop 


were putting together 


into when thi 
Bridgeport 
unique planetary-vaive gas meter 

lhe valve ring was the stumper. It had 
to move í un I in a circular mo- 
metal port 


HK asured flo ^ 


tion, sliding over a soft 
order to pern 
through successive orifices 


t 
iC o 


he ring had 

exceptionally flat 

al nor be worl dow! 
part it moved against 

It may to discove 


come as 


a surprise 
that glass was selected as the 
for the ring 
As n 
lass valve 
prague so 
to the metal 
enough not 
shape not 
Hundreds of mate 
than Sprague meter 


successful soli 


their 
haps you can get your 
Jot your problei 

along. We'll 


M REL odd 


already 


pee! 
vlass fo 


have a gla 
mav be able to find just tl 


We'd like to hear fr 


not, we 
ingredients 


CORNING GLASS WORKS 


CORNING, N. Y. 


Cening meand research in Glass 





URA D uL 


CLOSED - CELL 
SPONGE RUBBER 


A unique ARco advancement 
in sponge rubber! 


Available in a full range of 
densities, sizes, and thicknesses 
and soft, medium, and firm 


* 

des ARco-CEL is mode up of | H t k f d 
individually sealed cells of inert | OW Oo cep In orme 
nitrogen. 
Light, moisture-proof, soft, ARco- | 
CEL is or insulating and shock- | th 
absorbing material, broad in | on e 
manufacturing applications, and 
ideal for many industrial and 
scientific purposes. It con be die. 
cut, split, laminated, and bonded 
to other materials. Some forms 


of ARco-CEL can be molded 
into special shapes. 


Descriptive folder available 
on request. 


de J 1 a 
Anything con be on™ "i eo by ARco! part of your business 
AUTOMOTIVE RUBBER COMPANY, INC. 
12558 Beech Rood ot P.M.R.R. * Detroit 39, Michigan 
DETROIT * KALAMAZOO * HOUSTON AT YOUR FINGER TIPS, issue after issue, 
is one of your richest veins of 
job information — advertising. 
You might call it the “with what” type — 
which dovetails the “how” of the editorial pages. 
UN IVERSAL Easy to read, talking your language, geared 
specifically to the betterment of 
Heliocentric Speed Reducers your business, this is the kind of practical 
data which may well help you do a 
job quicker, better — save your company money. 


Each advertiser is obviously doing 

his level best to give you helpful information. 
By showing, through the advertising pages, 
how his product or service can benefit you 
and your company, he is taking his most 
efficient way toward a sale. 


: ; Add up all the advertisers and you've got 
Covered by U. Pat. 


No. 12543,701 a gold mine of current, on-the-job information, 


Yours for the reading are a wealth of data 
and facts on the very latest in products, 
NOW Produced and Serviced | "E r 


services, tools . . . product developments, 
by NOVO Pump and materials, processes, methods. 
e Compact Design En ine C É i 
gives higher torque g 9. You, too, have a big stake in the 
g 
and wide ratio 
range in minimum 


advertising pages. Read them regularly, 
space. 20:1 to These famous speed reducers are 


Peso ooo nies. agam avellable for eli veur em- carefully to keep job-informed on the 


desi Mi dias m, quem. Content "with what" part of your business. 


tion — Two com- our complete line of Heliocentric 
plete assemblies and Helical Speed Reducers . . . 
distribute power for Stratline, Offset, Right-Angle. 
unsurpassed smooth- Efficiency and economy in every 


ness. application. McGRAW-HILL 


Low Cost, Trouble- 
Free Operation — 


Only two principal © Write Today P U B Bs I CATI O N S 
moving parts. Little 


or no maintenance. 


UNIVERSAL GEAR DIVISION 


NOVO PUMP AND ENGINE CO. 
702 Porter Street Lansing, Michigan 
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Sans, Souci .continued 


and a bright flame would spurt out of 
the mouth of the cannon. Any student 
who was dozing would surely wake up. 

"Benny" had patents on this can- 
non, but being a prof and teacher, and 
not a manufacturer, he never did any- 
thing to commercialize his invention. 
But “Hunt” Wiley was of a different 
nature. He saw the possibilities and 
prevailed upon “Benny” Franklin to 
sell him a license to make and market 
the cannon. 

That is how “Hunt” Wiley came 
to start in the business of making 
‘big-bang” cannons. Of course being 
only an assistant professor he had no 
money. In his spare time he made the 
patterns for casting the wheels, gun 
barrel, ammunition chest and breech 
block. He had castings made for a 
dozen units. Most of the machining 
was drilling which he did on an old 
drill press that he had bought second- 
hand. What other machining was 
necessary he had it done outside. That 
is how the first dozen “Big-Bang” 
cannons were made. 

Hunt Wiley took his dozen sample 
cannons down to Philadelphia to a 
prominent sporting goods store. In 
the rear of the store he put on his 
“sales talk” to the manager. It went 
about like this. 

“This is the greatest toy there is, 
for young and old, for any kind of 
celebration. It is a realistic looking 
cannon that realistically shoots like a 
cannon.” 

"Not interested," said the proprie- 
tor. 

Not heeding the interruption, 
Wilev continued, at the same time 
unwrapping two of the cannons and 
getting them ready for action. 

"Not only does this toy cannon 
shoot like a cannon, as I will demon- 
strate, but it is absolutely harmless. 
The most foolish kid could not hurt 
himself or anyone else in using it. 
Let me show you how it works!" 

"Not interested, haven't the time. 


But Hunt had already pulled the 
string. There was a loud roar and a 
burst of flame. 

"Get the hell out of here!" 


to set this store on fire!" 


The right 
plastic part 
for your job 
... and more 


KUHN and JACOB has 30 years 
specialized experience in compres- 
sion molding thermosetting mate- 
rials. It’s their job to custom mold 
parts that exactly fit their func- 
tional requirements, but in addition 
their technical know-how and ex- 
perience helps them to help you in 

recommending materials, saving cost and 
time, and in quality and dependable per- 
formance of your finished part. 


BOOKLETS TO HELP YOU 


“HOW TO BUY CUSTOM MOLDED PLAS- 
TICS"—containing detailed analysis of informa- 
tion for specifying, how to choose the vendor, 
how to analyze quotations, etc. 


“PLASTICS—THE STORY OF AN INDUS- 
TRY” —lists advantages of various uses, forms 
and methods of forming plastics. 


“A SERVICE TO USERS OF COMPRESSION 
MOLDED PLASTICS”—this booklet lists and 
shows our services and contains useful tables to 
help you specify and select plastic parts. 


The next time you have a plastic part that we 
can help you with—we'll be glad to serve you. 
Meanwhile let us send you these booklets. 


Represented by : 

S. C. Ullman, 55 West 42nd St. 

New York, N. Y. Phone PEnn 6-0346 
Wm. A. Chalverus, Carson Road 
Princeton, N. J. Phone 1-3170J2 

Wm. T. Wyler, Box 126 

Stratford, Conn. Phone Bridgeport 7-4293 


K KUHN & JACOB 


MOLDING & TOOL CO. 


screamed the proprietor. “Do you want 1230 SOUTHARD STREET, TRENTON 8, N. J. 


Á 


h x 


But Hunt had anticipated just that. ak " y M 


In his hand was a piece of extremely be 
thin flimsy tissue paper. This he held 
in front of the muzzle of the second 


(Continued on page 383) 
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NOW THERE ARE eh TYPES OF 
BELLOFRAM PISTON SEALS 


- U 
Class 3 Class 4 Flange TT 
led-Flange Typ« Standard Convolution 


Bellofram long stroke, constant area diaphragms are now avail- 
able in four designs, for efficient use as piston seals in countless 
types of pressure-sealed mechanisms. Class | permits design 


and manufacture of smaller, lighter, lower cost mechanisms. 
YLON GEARS Class 2 is specially suited to high pressure applications and 
limited to sizes under 215". Class 3 allows parting surfaces at 
flange joint to form a metal to metal joint. Class 4 is suitable 


for instruments and machines having natural parting surfaces 

CAN SAVE YOU UP TO 0 between cylinder and mating metal surfaces. 
Bellofram seals are available in any of 300 standard sizes; for 
1” to 6” bores; in numerous elastomer-fabric combinations from 
ON GEAR COSTS sees Nitrile Rubber and Nylon to Silicone Rubber and Dacron. 
Choice is wide, design and operating advantages many. Outline 


your needs in confidence. 


OR over a decade we Have you a copy of the NEW 16-page Bellofram Catalog? Write today. 


have been manufacturers 
of fine pitch gears. In this we 
are serving some of Amer- 
ica's most particular users 


9 of precision and commercial 
QUIET 
^ 


DURABLE Now we have added a com- 


gearing. 


e pletely equipped  depart- 
EFFICIENT 
+ 


NEED LESS : — 
LUBRICATION experience and our facilities, 


ment for producing Nylon 
Gears. Because of our past 


ANTENNA 
MOTORS 


(used successfully 
in television 
rotator service) 


B we are a logical source for 
Nylon Gears. We can mold 


LEXIITIXITTTIOMIIIIALAAA4 


large quantities at savings 
up to 90%. We can cut small- 
er quantities from molded 
blanks at definite savings. 
We can produce experimen- 
tal work cut from Nylon bars. 


LOW VOLTAGE 


CAPACITOR 
TYPE 


errr rr ere rer errr rere rere. 
s 


24 VOLT, 60 CYCLE AC operation 
Reversible with a switch. 


Free load, 3300 rpm, using a 100 mf 


A Nylon Gear can mate with a 
condenser. 


metal gear—we can make 
both—and be responsible for 
the performance of both. Ben- 
efit by our KNOW HOW to 
SHOW HOW Nylon Gears can 
be adapted to your use. 


Highly useful in the laboratory and 
for advertising displays, experi- 
mental devices, etc. 


Skeleton frame, but can be pro- 
vided with ventilated case. 


995999 999 9999999599099 949 Go ^ "a 904 99 ^ 
COREE EERE EE EE ESSERE EERE EEE EEE EEE OEE OOOO EEE 
J 


103 : , - Mountings available. 


When you think of gears . . . in any material . . . think of GEAR MEN 


process GEAR <o me. | eeu Electric Co 


685 Lawrence Street LOWELL. MASS 


4602 WEST FULLERTON AVE. CHICAGO 39, ILLINOIS 
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Sans, Souci continued 


cannon and pulled the string. Off | ls 
went the cannon, but the paper did | R OL LE ad d S e reci I Ion: 
not even char, because the heat con- 
tent of the flame was not enough to n 
raise the temperature of the paper Inve stm e nt Ca st In i9 
sufficiently. 
“You see there!” yelled Wily. HS te 
"Absolutely harmless. Here is my card. fa ed | it les 
| am leaving these cannons here for 
vou to sell. I'll be back next week and 
vou can pay me then." 
Such was the commotion in the 
store that all the people in it and 
even others who had heard the noisc 
from the street, had flocked to the 
rear to see what was going on. Wiley 
pushed his way through the crowd J 
md took a Reading train back to Rolle Manufacturing Co., long a recognized sup- 
Bethlehem. . plier of fine magnesium and aluminum sand and per 
Next dav Hunt Wilev received a manent mold castings, takes pleasure in announcing 
wire from the store, “Rush two dozen an important new facility to industry and the military. 
more cannons." And that was the With the addition of Scott Casting & Manufacturing 
start of The Bethlehem Tov Cannon Corp., Rolle can now offer precision investment casting 
Works, which later became the Cones of ferrous and non-ferrous metals as part of its com- 
toga Manufacturing Compam plete foundry service. 
How do I know all this? Hunt 
Wilv and I became verv friendlv be Of the many casting techniques available, only 
cause for my part he had taught me || one is right for any given casting. By calling in Rolle 
in most dramatic fashion a verv im casting specialists to recommend that technique you 
portant lesson, namely, “Give the avoid any chance of error or bias. These men are 
customer or boss what he wants the ; familiar with both sand and precision casting tech- 
way he wants it. Anything better than " niques. And they are free to advise whichever method 
that pays no extra dividend and may 2 is indicated by quantity, tolerances, costs, etc. 
even depreciate values. There is always E ' 
a point where diminishing returns be- Should investment casting be the answer, you can 
zin. where the cost of added effort is be sure of the same attention to detail, rigorous quality 
ka than the increased values re control, and top casting performance from Scott cast 
sulting therefrom.” ings that have always characterized Rolle’s sand and 
Next month I will tell how James permanent mold castings. 
Hunter Wily built his prosperous 
business. G.F.N WRITE NOW for complete information on Rolle facilities 
for cutting casting costs . . . solving casting problems. 


Resurgent Germany 


Never in the world's historv has a 
bombed, burned, de feated, ravaged 
and bisected nation staged in ten years 
a comeback such as that of Western 
Germany. In a special 16-page report for complete foundry service 
in the January issue, Editor Norden 
holt presents an eyewitness account of 
what Germany is doing 

German industry is thriving again 

unified under strong leadership, 
built on education of science and engi 
neering, and energized by a compul 


sion to work, build, create. Manufacturing Company 

Watch for this 16 page special re Cannon / N AU i sdale, Pa. 
port in the January issue of Product as 
Engineering. 
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ABSTRACTS 


* 


.. ermal sensing un 


Lightweight Springs for 
Limited Life 

Abstracted from "Lightweight Springs for 
Limited Life," by E. H. n 4 Struc- 
tures Div. Engr., Lockheed Aircraft Corp., 
Calif. Div.; presented at SAE Golden An- 
niversary Aeronautic Meeting, Hotel Stat- 
ler, Los Angeles, Calif., October 11-14, 
1955. 

Aircraft designers seek means of re- 
ducing the weight of springs that few 
other industries find necessary. Some 
springs operate only a few times each 
flight and, therefore, a life limited to 
300,000 cycles may be entirely satis- 
factory. A method of spring design 
is presented that cuts spring weight 
to as little as 3 of the value obtained 
from standard spring design hand- 


—wherever | books. This method is for springs 


that meet the following requirements 


TUIS Hi Ez (a) spring life limited to less than 


300,000 cycles; (b) spring load at 


s ] — 
limit -" beginning of stroke is 4 of load at 
— 


bottom of stroke; and (c) spring is 


indication x loaded only in compression. 


\ spring that must hold a given 
. 4 d ; PI PLUGSTATS ; load at its installed height is of mini- 
is require = n A vide precise therma mum weight when the load at bottom 
varning without ca of the working stroke is twice the 
load at beginning of the working 
stroke. 

l'he volume of active steel required 
may be determined by equating the 

internal and external energv. 


> 


- A i PL 
l'otal External] Energy — —5-- including 


installed energy -- operating energy 
an A V F? 
Total Internal Energy = iG 
t y 
Where 


Proven E tiv 1d P, = spring load at bottom of stroke 
atriis laid -— a (max operating load) 

AIRCRAFT GENERATORS s i l , = total spring deflection from "hes 

oe O i to compressed position — this is 

AIR COQLED ENGINDS i deflection required to develop 


UROTE LIS i load P 


TRUCK REAR ENDS = volume of active steel required 
?, = allowable change in shear stress; 
agsia from relaxed to compressed 
BEARINGS 


PATI: CONTROL } = m... MP of elasticity. 
GEAR BOXES PRODUCTS [he volume becomes 
_ INC V-2PLG/P? 


Wire diameter d may be deter- 
mined from the shear stress equation 


310A SUSSEX STREET F, = Tr/J 
HARRISON, NEW JERSEY — 
ICTC 
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torsional moment in wire, 
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Boating a 


worlds record Marlin... 


1525-Ib. Marlin, the 


women's world's 


record, caught by Miss 


Kimberly Wiss on a 


Penn Senator Reel with 
friction drag using J-M 


Style #600 lining. 


or stamping out 
auto PHT... 


Two-story high Danly unit for 
stamping automobile parts using 
J-M Clutch Disc Inserts. 


Equipment can be controlled more efficiently 
with J-M Asbestos Friction Materials 


Johns-Manville Asbestos Friction 
Materials meet a wide range of appli- 
cations. Whether you need a tiny brake 
material for a fishing reel... or a 
rugged clutch facing for a powerful 
machine press, Johns-Manville can 
help you. 

Precision manufactured, depend- 
able Johns-Manville Friction Materi- 
als are available in low, medium and 


JOHNS -MANVILLE 


high friction coefficients. These lin- 
ings and facings are specially engi- 
neered to withstand severe shock, 
maintain friction stability under crit- 
ical temperatures, provide smooth 
action at a low rate of wear. If your 
requirements demand a friction ma- 
terial that must be custom-made for 
a special use . . . the Johns-Manville 
Research facilities are available to help 


develop that just-right formulation. 
Whatever your friction mate- 
rial problem, the J-M Friction Ma- 
terials Specialist is at your service. 
Or, write for reference booklet that 
contains a complete description of 
J-M Friction Materials and a handy se- 
lector chart. Address Johns-Manville, 
Box 60, New York 16, N. Y. In 
Canada, Port Credit, Ontario. 


JM Johns-Manville INDUSTRIAL FRICTION MATERIALS 
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CW MARCO 


TYPE Y5 SHADED POLE 
MOTOR 


125 to 1/4 h.p. 


* Higher 
Efficiency 

* Better 
Stability 


è Cooler 
Operation 


e 
LOW COST e This new, large diameter 


(5-1/2"), more powerful motor has all the features of the 
famous Marco Motors used in hundreds of thousands of air 
conditioning units — in fans, blowers and furnaces. 
Power up to 1/4 h.p. can be supplied — or — in the new 
"wafer thin" design (as short as 2-1/2 inches) 1/15th 
horsepower. 

Get tbe facts on tbis motor today ! 


CO INDUSTRIES, INC. 


800 Terrace Blvd. e Depew, N. Y. 


SIMPLIFIED DESIGN, COMPLETE 
NEW MANUFACTURING TECHNIQUE 


Adds new precision to one of the 


oldest, most reliable lock nuts 
The old hot forged M-F “Unitary” lock nut has become 
the precision manufactured, cold finished '"'Uni-Torque"' 
lock nut with a higher torque 
consistency than ever before 


When Leonardo da Vinci 
invented this forerunner of a 
helicopter the only thing he 
lacked was a good Light- 
weight Engine to drive it, 


all da Vinci needed was 


a lightweight engine 


Are there some practical products in your 
engineering department that need only the 
spark of a new modern power unit to develop? 
Power Products 2-cycle engines have already 
resulted in dramatic developments in power 
lawn mowers, chain saws, grain augers 


thought possible. 

Without the use of plastic, fibre. 
slots or other complicated lock- 
ing devices, the MacLean-Fogg 
Lock Nut Company has suc- 
ceeded in developing a refined 
version of the reliable Deflected 


Thread Type Nut. 

Simplification and more pre- 
cise manufacturing techniques 
combined with modern equip- 
ment are the answer. 


and many other fields. 


... Doa little “Imagineering” in terms of 
your products — 


POWER PRODUCTS engineers are available 
to consult with you in confidence on 
specialized engineering for mass production 


application. 


World's Largest Builders of small 2-cycle industrial engines 


THE M. F. UNI-TORQUE & 
LOCK NUT 


Tests prove that the M-F Uni-Torque 
has a higher consistency of torque than 
all others. This is important for safety, 
design and product fidelity. A FREE 
valuable booklet showing styles of the 
Uni-Torque and other M-F nuts is 
available. Write: 


VTA 


E A 


POWER PRODUCTS 
Mac Lean-Fogg 


CORPORATION Lock Nut Company 


GRAFTON, WISCONSIN 
5535 NORTH WOLCOTT. AVENUE * CHICAGO 40, ILLINOIS 
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Abstracts ue continued 


r = wire radius, and J] = polar | 


moment of inertia for wire. 
Since T = P D/2, d is equal to 


3 
25 4 J F, ERU PD 
PD zF, 


and the number of active coils equals | 
i 


N =4V/(x? @ D) 
Pre-Set Operation 


Pre-setting reduces favorable residual 


stresses that allow a greater range of | 
working stress without permanent set. | 
l'he spring is wound longer than de- | 


sired and then deflected to its com- 


pressed height, causing a strain ap- | 


proximately double the yield strain 
and producing a permanent set. After 
this operation, the relaxed spring has 
the desired length called “set height.” 
Pre-set deflection should equal twice 
the deflection that causes appreciable 
permanent set. 

The spring will buckle and fly from 
the press if not restrained and guided 
during the pre-set operation. It should 
be guided by a close fitting tube or 
mandrel; otherwise it won't set evenly 
and will not be straight. Short of 
breaking the spring, it is not possible 
to pre-set too much. 

Referring to accompanying cross 
section of wire, which indicates aver- 
age stress distribution within wire dur- 


ing and after pre-set (neglecting Wahl | 


factor), and using the assumed stress 
distribution consisting of two straight 


lines o a b, the internal moment 


within the torsion bar under pre-se* | 


load is 


2x X*F,,dt + 


T, 2 0.A« ^ F,, 


Removal of the pre-set load reduces | 


the internal moment to zero. How- 
ever, since the recoverv is elastic, the 


Strain distribution 

during pre-set 

Strain distribution [Assumed / |© + i 

: s f ; 5 

during pre-set \Actual 4 vi Frs | an 

Residual sfress Ed I.28Fps 

when relaxed E ps 

ofter pre-set 


A. 


= i ae 
| Frs* .28Fps 
T 


(Continued on page 389) 
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POLYPENCO?” SHAPES 


New Way To Cut Costs On Parts 
of Premium Quality Nylon 


e More and more designers are learning today that the simplified 
solution to their needs for nylon bearings, bushings, gears, rollers 


and similar parts is to specify economical fabrication from high 
quality POLYPENCO Tubular Bar. Here’s how it works: 


MANY PARTS MACHINED FROM 
POLYPENCO NYLON TUBULAR BAR 


One of the most widely used of the POLYPENCO shapes 
is the tubular bar which is supplied in sizes 2" through 
1O"' to 12'' O.D., with wall thicknesses of 1⁄2” through 11⁄4” 
depending on the O.D. Parts such as sleeve bearings, 
sealing rings, large bushings and rollers are frequently 
cut from standard sizes of POLYPENCO Tubular Bar 


and machined on ordinary metalworking tools. 


USE YOUR OWN METALWORKING EQUIPMENT 


No special equipment is required and operators need no 
special training to turn, mill, thread, tap, etc. in rapid, 
low-cost machining. Production is under your direct con- 
trol and you can change design with complete flexibility. 


HIGH QUALITY—STEADIER PRODUCTION 


POLYPENCO Tubular Bar as well as other POLYPENCO 
Nylon Shapes are produced under the most rigid controls 
to assure a product with uniform density and dimen- 
sional stability. Controlled hardness and toughness 
plus absence of porosity and stress spots mean contin- 
uous production with fewer rejects. 


Write for latest technical bulletins on POLYPENCO Nylon 
Tubular Bar and other shapes. 


THE POLYMER CORPORATION of Penna. « Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P. Q. 


se) R415. [ae nylon, Teflon* and other non-metallics 





shapes— Y 
Better alloys 
at lower cost 
with 
investment 
casting 


Complete Design Freedom can be yours 
E with investment casting. Ferrous and | 
? non-ferrous alloys including magnesium | 
are cast with great detail, intricacy of shape and 
to close dimensions. Substantial Reductions In Pro- 


duction Costs are possible by reducing machining 
operations to the minimum. 


@ Assembly costs are cut by combining two or 
more components into an integral casting 


@ Large and small quantity production (including prototypes) 
are cast economically 


€ Tooling costs are relatively low 


Arwood’s four plants have complete tooling facilities 
and government approved inspection equipment. 


If you use metal in your business investigate the 
possibilities of investment casting . . . send for literature 
or call for consultation. We welcome parts or prints. 


PRECISION CASTING CORP. 


68 WASHINGTON STREET * BROOKLYN 1, N. Y. 
PLANTS: Brooklyn, N. Y. + Groton, Conn. + Tilton, N. H. + Los Angeles, Calif. 
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Your mechanisms will run smoother, 
last longer, give better service and sat- 
isfaction with WINZELER Stamped 
Gears. You can avoid costly downtime 
too, because of greater accuracy and 
uniformity. We mass-produce Stamped 
Gears and Segments from any material 
with remarkable skill and precision. 
Some are laminated, indexed and assem- 
bled, to cut costs for many unusual ap- 
plications. Stock dies available. Tell us 
now, about your needs. 


WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


SEND FOR 4-page foid- 
er containing valuable 
Stamped Gear data and 
tables. Write today! 


CUSTOM-DESIGNED for 
GENERAL'S NEW LOW-COST 
ELECTRIC ADDING MACHINE 


When Gencral Computing 
Machines Corporation de- 
signed a modern, low-cost 
fully electrified adding ma- 
chine, they naturally chose 
with extreme care the correct 
motor to power their machine. 


The ideal motor had to be small, sturdy-long-lasting and trouble- 
free. It had to have high-starting torque for quick response, 
instantaneous start and stop. It had to be quiet, compact, and 
ECONOMICAL. General's answer was a Fairchild UNIVERSAL 
FRACTIONAL TYPE D, an AC-DC 110 to 130 volt heavily 
insulated and dynamically balanced motor. Just one of Fair- 
child's many answers to Fractional Motor problems! 


WRITE FOR CATALOG NUMBER 33 


Electrical Products Division 


HH PIED 


CAMERA & INSTRUMENT CORP. 
BURLINGTON e VERMONT 
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Abstracts continued 


condition is equivalent to applying an 
equal and opposite moment producing 
a linear stress distribution, represented 


by straight line oc. The ordinate cr, 
representing change in surfact stress 
due to removal of pre-set loan can be 
found by equating the internal mo- 
ments, produced by the two stress 
distributions. 


Thus SPEED UP THE 
FABRICATING, 
va it FASTENING AND 

ire? ASSEMBLING OF 
METAL PARTS 


0.647 F,, = 1/2 (Foe + Fre) = 


Algebraic additions oab and oc result 
in residual stress distribution shown 


in figure with 0.28 F,, being the sur 
face residual stress. 

When the spring is compressed 
again it can now move a distance to 
cause an average stress change on thc 
surface equal to 1.28 F,, without 
vielding surface material. This is the 
gain from the pre-set operation. 

An article by J. O. Almen, in thc 
Nov. 1950 issue of Product Engineer 
ing, states that shot peening leaves 
the surface in a state of bi-axial com 
pression equal to about one-half the 
yield strength of the material. This 
affects the surface material to a depth 
of only one or two thousandths of an 
inch. 

If the spring is compressed some 
what beyond the shear yield stress, 
F,, on the most highly stressed in 
ner face, and is then shot peened whilc 
held in that position, the surface 
stress. condition is changed to bi- 
axial compression equal to one-half 
the compression vield stress. Since 
the vield stress in shear is usually 
greater than one-half the tension, o: 
compression, yield stress, it will be 
conservatively assumed that F,, 
F.,/2. 

When the spring is removed from 
the jig and relaxed, the surface stress 
changes by F,, which is assumed equal 
to F.,/2. The final stress in the re- 
laxed state is compression equal to 
Fei 

Allowable stress to use in spring 
formula F, = 8 PD/#d* can be as high 
as 1.28 F,, (see figure). The Wahl 
factor, v, need not be considered when 
choosing the allowable stress. Assum- 
ing F., = 0.8 Fin then F,, = F.,/2 = 


0.4 Fẹ, and the allowable stress be- 
comes F, 0.51 F. Assuming a 


heat treat of 320,000 psi, the allow 


(Continued on page 391) 
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WITH 


ILAND 


WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you're in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 

They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle. 

Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 
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It Costs No More To Give More— 


If You Give The Bonus In Savings Bonds! 


If your company is one of the more than 45,000 com- 
panies that have the Payroll Savings Plan you know 
what your employees think of Savings Bonds — they 
spell it out for you every month in their Savings Bond 
allotments. 


If you don't have the Payroll Savings Plan, and are 
wondering whether your people would like to receive 
their bonus in Bonds, here are a few significant facts: 


—every month, before they get their pay checks or 
envelopes—8,500,000 men and women enrolled in 
the Payroll Savings Plan invest $160,000,000 in 


—Payroll Savers hold their Bonds: From May 1, 
1951, to September 30, 1955, approximately $18.7 
billion E Bonds reached 10.year maturity dates. 


OnSeptember 30, 1955, approximately 70.3 % of the 
matured bonds were retained by their owners under 
the automatic extension plan. With additional in- 
terest earned since maturity dates ($560 million ), 
cash value of the matured bonds held by individuals 
amounts to approximately $13.7 billion. 

—on September 30, 1955, the cash value of Series E 
and H Bonds— the kind sold only to individuals — 
totaled 39.7 billion dollars, a new high. 


To the Payroll Saver, and to the man who buys his 
Bonds at a bank (because his company does not pro- 
vide the Payroll Savings Plan) a One Hundred Dollar 
Savings Bond looks bigger and better and is bigger and 
better, than a check for $75. Make this a merrier 
Christmas for every employee. Give the gift that keeps 
on giving. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the Advertising Council and 


Product Engineering 
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Abstracts continued 


} 


able shear stress that can be used 


becomes F, = 163,000 psi 
Also: 

1. Solid height = (number of ac 
tive coils + inactive coils) X wire dia. 


2. Compressed height should be no 
less than: solid height + (number of 
active coils Xd/10), but may be 
greater. 


3. Installed height 
height working stroke. 

4. Set height 

2 (working stroke). 


compressed 
compressed height 


5. Wound height compressed 
height + 3.12 stroke). 
Note: this is found by reference to 


( working 


ngure. 


6. Working stroke is proportional 
to 1.28 Fps- 
pressed height) is proportional to 
F,. and 2 F,./1.28 F,.. = 3.12. 

Stress 
height 


(Wound height com 


peen height set 
1.56/% (working stroke). 


8. Working stroke 1.28 v F, 


9. Set height stress peen height 
F,. (by definition) and F,../128 
i NS 1.56/w. 


Satisfactory springs have been made 
from 9260 steel heat treated to 320,- 
000 psi. 


Inventions 

Can Be Cultivated 

Abstracted from “Inventions Can Be Cul- 
tivated,” by Richard S. Woodbury, Dir., 
Institute of Inventive Research Div., 
Southwest Research Institute, San An- 


tonio, Texas; Tomorrow Through Re- 
search, Vol. VII, No. 5, Oct. 1955. 


Both government and private industry 
have cultivated invention by organiz- 
ing inventive effort. For this purpose, 
they have sponsored scientific research 
projects, and have established research 
and development laboratories, where 
teams of scientists and engineers work 
together in organized creativity to 
produce the materials, processes and 
products of tomorrow. 

Recent years have seen the rise of 
another move on the part of indus- 
trial companies aimed at promoting in- 
vention. A few companies have incor- 
porated courses in the techniques of 
creative thinking into their employee 
training programs. 

Despite all that has been done to 
assure a steady flow of inventions into 


(Continued on page 393) 
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k PRECISION 


mechanical 
. Connect and 
| disconnect 


. now available 
in Continental 
subminiature 
screwlock 
connectors 


Now, for the first time, you can have 
the dependability of a polarizing screw- 
lock connector in subminiature size. 


Polarizing screwlocks eliminate the 
need for prying, “rocking” or forcing 
the connector when disconnecting the 
plug from the receptacle. They provide 
absolute protection against accidental 
separation of the plug and receptacle. 


From the tiny 7-contact (illustrated 
above, right) to connectors accommo- 
dating as many as 50 leads of 220 AWG 
wire, Continental can provide you with 
precision-made subminiatures for any 
project. The screwlock feature is also 
available in a variety of larger con 
nectors, including miniature, hermet 
seal, and high voltage. 


These screwlocks were developed to provide 
vibration-proof connectors for critical armed services equipment. 


Technical data on these connectors, and special designs requiring the use 


of subminiature, printed circuit, hermetic seal, pressurized, high voltage, or 
power connectors, are available on request. Write today for complete catalog. 


Electronic Sales Division 


rporation, 


DeJUR 


WE Xe 
Ly i B. y 





to make sure 


your O-rings 


seal correctly 


Can your O-ring supplier give 
you a firm “yes” to these 
questions? It might be a good 
idea to find out. Minnesota 
Rubber (and U.S. armed 
forces) know the following 
tests are highly important for 
best performance. 


1, Does every O-ring pass 100% VISUAL 
INSPECTION? 


Visual inspection is so important, every 
Minnesota Rubber O-ring must pass it. 


2. Does every lot of O-rings pass LAB- 
ORATORY QUALITY CONTROL? 


At Minnesota Rubber, statistically 
selected samples of eyery lot of O-rings are 
put through a series of scientific laboratory 
tests to be absolutely sure your shipment 
meets your specific requirements. 


3. Does every batch of rubber compound 
pass TESTS FOR TENSILE STRENGTH, COMPRES- 
SION SET, MODULUS, ULTIMATE ELONGATION, 
DUROMETER HARDNESS AND SPECIFIC GRAVITY? 

At Minnesota Rubber, every batch 
must pass all these tests before release to 
the molding department. 


4. Do incoming raw materials pass PROC- 
ESSING AND CURE-CHARACTERISTIC CHECKS? 


At Minnesota Rubber, these important 
tests make sure the material is top quality 
and conforms to specification requirements, 


FREE SAMPLES available in all sizes 
—together with technical information and 
installation data. Your request answered 
promptly. 


MINNESOTA RUBBER 
& GASKET COMPANY 
3638 Wooddale Avenue, Minneapolis 16, Minnesota 


WHY... 


Bendix* Electric Fuel Pump 
performs better ... lasts longer! 


. Performance-proven 
. Longer Life * No Pressure 
“Droop” 


.D i 
U-- aen Operation ot . Low Power Requirements 


. Eliminates Vapor Lock 
. More Gallons per Hour 


. Easy to Install and Service 


. Economical Operation 
. Light Weight * Compact 


. Improves Low-Temperature 
Starting 


- Built-in Pressure Release . Rugged * Tamper-proof 


Learn more about this new ond improved fuel pump. 
Write for descriptive folder ond specifications, 


ECLIPSE 5vsiox ELMIRA .. . 


AVIATION CORPORATION 
*REG. U. S. PAT. OFF. 


A NEW FASTENER 


DIE-CAST ROUND-HEAD 
THUMB NUTS & SCREWS 
"GRO's exciusive 


WIDE GRIP feature 


A NEW TYPE OF FASTENER 


Generous 

width assures 

firm, comfortable 

grip; rounded 
scalloped edges 


Mass produced in rust-proof zinc 
alloy at low cast, with eye ap- 
peal to help sell your product. 


As in all other GRC quality 
3 standard head diameters; all ‘@steners—wing nuts, cap nuts, 
standard thread sizes; both open- “'"9 screws—threads are clean 
end and closed-end thumb nuts; and accurate. 

thumb screws with and without 

shoulders. Write TODAY for - 

ples, prices and bulletins . . . 

ask for quote on special AS 


GRIES REPRODUCER CORP. 


159 Beechwood Ave., New Rochelle, N. Y. * NEw Rochelle 3-8600 
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Abstracts ...continued 


the world, much remains to be done. 
Particularly is this true in the case of 
the independent inventor not con- 
nected with a company having re 
search, development, and marketing 
facilities readily available. Because of 
the heavy expense involved, and the 
lack of specialized training and skills 
required to bring a sound inventive 
concept to a useful state, many po 
tentially valuable inventions which 
could be of great benefit to society, 
may be lost. 

Among the few private groups in 
this country which attempt to provide 
a complete invention service covering 
evaluating, testing, refining, patenting, 
demonstrating, and marketing is the 
Institute of Inventive Research of 
Southwest Research Institute. This or- 
ganization makes a particular effort to 
find the sound inventive concepts of 
independent inventors and to fill the 
need for their technical development 
and commercial refinement. The fact 
that it has available a pool of scientific 
and engineering talent and facilities 
gives the Institute a unique advan- 
tage most important to an invention 
development program. The fact that 
it lacks sufficient capital to under- 
write the high development cost of all 
but a very few of the many worthwhile 
inventive concepts that come to its at 
tention limits its effectiveness. 

What is sorely needed is a body of 
fundamental knowledge upon which 
an intelligent approach to the matter 
can be constructed. Also needed is 
basic information about sound proced- 
ures to test new creations and ideas in 
terms of engineering and marketing. 
Factual data on invention stimuli are 
required to point the way toward 
evolving a complete system of inven- 
tion incentives. 

A few tentative steps have been 
taken in the direction of filling isolated 
parts of the gap. The Small Business 
Administration, motivated by the ad- 
vantages which inventions can have 
for small businesses, publishes an oc- 
casional bulletin on the subject. These, 
however, are designed primarily for 
the guidance of small manufacturers. 
Ventures into this field are being made 


Flame-Plating solved the fretting corrosion problem which adversely 


affected the performance of the above turbine shaft seal. 


E 


"Fretting Corrosion" problems 


When tightly fitting parts undergo a vibratory motion, surface 
failures often occur. One name for this phenomenon is fretting 
corrosion. In certain cases, where parts are required to operate with 
little or no lubrication, the effects of fretting corrosion are quite 
severe. Such was the case of the turbine aircraft engine shaft seal 
illustrated above. This design problem was solved by Flame-Plating 
the bearing surfaces with tungsten carbide. These Flame-Plated 
parts now give over twice the required service life. 

Flame-Plating is LINDE’s service performed in Linpe’s plants for 
depositing a tungsten carbide coating on metal parts. Finished or semi- 
finished parts made of most metals can be Flame-Plated without 
distortion as the temperature of the part being plated does not exceed 
100 deg. F. 

Find out if Flame-Plating can solve your wear problems by calling 
your nearest LinpDE Office today. Or write for your free copy of the 
Flame-Plating booklet. 


design with Flame-Plating in mind 


LINDE AIR PRODUCTS COMPANY 


4 DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. [Mm] Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 
Division of Union Carbide Canada Limited, Toronto 


also by some of the universities. Most 
of this activity, constructive and worth 
while though it is, is restricted, never 
theless, to areas of limited interest, 
generally involving patents. 

(Continued on page 394) “Linde” is a trade-mark and“ €Ze ” is a service mark of UCC. 
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Abstracts continued 


One major step forward is being 
taken by the Institute of Inventive 
Research. The Institute has launched 
a program with three objectives. One 
is to evolve a philosophy and body of 
knowledge which can be employed to 
foster applied inventive thought. The 
second is to furnish business manage- 
ment with a corps of individuals 
trained and experienced in all spheres 
of inventive research and the admin- 
istration of inventions. The third ob- 
jective is to enlarge the scope of the 
Institute’s invention development 
function, thereby increasing its effec- 
tiveness. 
Two angles of attack are planned. 
One contemplates the creation of a 
permanent endowment fund which 
will be dedicated to developing and 
refining worthwhile inventions. The 
other contemplates the establishment 
of a number of inventive research fel 
lowships. 
Appointments to the fellowships 
will be made from engineering and 
business administration graduates, se- 
lected on the basis of aptitudes and 
primary qualifications for this work, 
by the Institute in cooperation with 
interested industrial and commercial 
enterprises. Each person selected will 
undertake research and study, in ac- 
cordance with a predetermined plan, 
c | into all phases of applied creative 
completely assembled thought d eds yit arti 
The findings and conclusions from 
this research will be published by the 
Institute. 

At the same time the fellowship 
holders are accumulating the funda- 
mental knowledge that comes from 
study and research, they will be ac- 
quiring also the practical "know-how" 
that comes from experience. 

During the term of his appoint- 
ment, each will work as a member 
of the Institute staff. In this capacity, 
he will review inventions in terms of 
their engineering and market poten- 
tials. He will deal with both inventors 
and purchasers of inventions to cx- 
change inventive experience. He will 
plan and supervise the entire develop- 
ment and placing of an invention 
from original idea to finished product. 
At the end of the prescribed period 
of appointment, it is anticipated that 


R-B-M DIVISION ME te: each of the fellowship associates will 


dustrial, Appliance, become available to put his special 


ESSEX WIRE CORPORATION Communication and T . 
ized training and general experience 


Logansport, Indiana “4*#tomotive Industries i : A 
into practice in commercial employ- 


ment. 
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A typical day fora 
rubber part molded from 


NEW SILICONE by ROTH 


BOOKS 


Design of 
Crystal Vibrating Systems 


WiLLIAM J. Fry, Jonn M. Taytor 
and Bertrua W. Henvis. 94 x 64 in., 
182 pp. Published by Dover Publica- 
tions, Inc., 1780 Broadway, New York 
i19, N.- 3. 33.98 


Originally published as a confiden- 
tial war-time report of the Naval Re- 
search Laboratory, Office of Research 
and Inventions, U. S. Navy, this man- 
ual is à revised and enlarged second 
edition. It presents a detailed study 
of crystal vibrating svstems and pro- 
cedures for their design involving 
graphs based on fundamental piezo- 
clectric relations. Use of these graphs 
replaces lengthy trial and error pro- 
cedures by a straight-forward design 
method which applies to any system 
composed of a piezoelectric material, 
vibrating in either thickness or longi- 
tudinal mode, in combination with any 
backing system and driving any medi- 
um. The graphs were prepared prim 
arily for the design of projectors, but 
are equally useful in the design of 
other piezoelectric devices, such as 
wave filters, blast gages, and acceler- 
ometers. 


Arithmetic Operations in 
Digital Computers 


R. K. Ricnarps, Development Engi- 
neer, International Business Machines 
Corp. 93 x 61 in., 397 pp. Published 
by D. Van Nostrand Company, Inc., 
250 Fourth Ave., New York 3, N. Y. 
$7.50. 


Information on practically all as 
pects of the digital computer field are 
included in this book. It begins with 
a discussion of the system of symbols 
used, an explanation of Boolean 
algebra applied to computer opera- 
tions, and switching networks. Arith 
metic operations, from binary and 
decimal adding, subtracting, multiply- 
ing and dividing, to decimal-to-binary 
and binary-to-decimal conversion are 
covered. Principles of programming 


(Continued on page 397) 
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+ 550° HEAT 


WATER, WIND, CHEMICALS AND 
ELECTRICITY SOLVENTS 


Do you have a rubber part problem that can’t be solved due 
to temperature extremes, weathering, resistance to chemicals 
or poor dialectric properties? If so, ROTH Rubber may have 
the answer in molded Silicone parts. It costs only a phone 
call or letter to find out if ROTH can solve your problem. 
Whv not let ROTH work on it for you? No obligation. 


Engineers and Rubber Buyers! 


Write for your free Roth Rubber Sampler. This unusual kit 
contains actual rubber samples with hardness from 5 to 100 
Durometer ...gives ASTM specs and lists uses for each sample. 
Sorry, but offer must be limited to engineers and rubi» 


buvers onlv. Please ask for Roth Rubber Sampler No PE 12. 
BBER COMPANY 


1856 S. 54th Avenue, Chicago 50 


istom Manufacturers of Industrial Rubber Products Since 1923 





HELP 
SAVE 


ONE 
FRIEND 


FROM 
CANCER 


STRIKE BACK 


Tens of thousands with cancer will lose their lives 
needlessly this year. They could have been 
cured by early diagnosis and prompt treatment. 

Will one of these unfortunate victims be a friend 
of yours? It could happen. We know that cancer 
strikes one in four. 

There's a way to help that friend, and thousands 
of others. That's by helping the American 
Cancer Society spread its educational message 
as widely as possible. 

Money you contribute improves services to 
patients, arms everyone with protective information 
about cancer, and pays for research to conquer 
this cruelest of diseases. 

When you give your dollars to the American 
Cancer Society, you are making an investment that 
pays off in the saving of human lives. Perhaps 
the life of one friend. 

Perhaps your own life. 


American Cancer Society 


GENTLEMEN: 
I want to help conquer Cancer. 
( ) Please send me free information about Cancer. 
( ) Enclosed is my contribution of $—_ to the Cancer 


Crusade. 


Name 





Address 





Die a Dana ORB 


(MAIL TO: CANCER, c/o your town's Postmaster) 


TITTTDPCPSLLID DOLLS LLLLLLLLLLLLLLLLE 


be we EOE ES SEE ESSE ESR SETHE 
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TELESYN 
400 CYCLE 
RESOLVERS 


from FORD INSTRUMENT 


STANDARD RESOLVERS 
in Sizes 15, 23 and 31 


RESOLVER SYSTEMS 


incorporating size 23 or 31 
resolvers, network box 
and amplifier. 


and SPECIALS 


designed to the particular 
application. 


Ford Instrument's Telesyn Resolvers 
— precision-built for the extreme 
efficiency and accuracy of the Com- 
pany's computers and control systems 
— are available to meet your own 
quality requirements. 


FREE — Fully illustrated 
data bulletin gives speci- 
fications and perform- 
ance information. Please 
address Dept. DN 


89 


(9 FORD INSTRUMENT 
COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave, 
Long Island City 1, N. Y. 


Ford Instrument's standard components 


New Books continued 


ire treated extensively in general terras 
by using a simplified "specimen" ma- 
chine as a model, from which they 
may be applied to any machine. 

By emphasizing principles of digital 
computer operation, rather than me 
chanical details, this presentation is 
ipplied to all kinds of equipment, and 
is equally valuable for design or oper 
ition in programming computations of 
any type, whether merely the four 
basic arithmetical operations, or the 
calculation by means of roots and pow- 
ers or transcendental, differential or 
integral values 


Industrial Power Systems 


Handbook 


Donatp Beeman, Editor, Mgr., Ind. 
Power Engrg., Ind. Engrg. Section, 
General Electric Co., Schenectady, 
N. Y. 94 x 64 in., 971 pp. Published 
bv McGraw-Hill Book Co., Inc., 330 
W. 42 St, New York 36, N. Y. 


$12.50. 


Information is given on the design 
of electric power distribution systems 
for industrial and commercial installa- 
tions. Sixteen specialists cover all 
major phases of power system design, 
with explanations of fundamentals 
and methods, worked-out illustrative 
examples, and a variety of helpful data 
drawn from actual experience. 


The Gyroscope Applied 


K. I. T. Ricnarpson, M.A. 94 x 64 
in., 384 pp. Published by the Philoso- 
phical Library, Inc., 15 E. 40 St., 
New York 16, N. Y. $15. 
There has grown up in recent years 
a major section of the engineering in- 
dustry specializing in the design and 
manufacture of gyroscopic equipment. 
A book, “The Gyroscope and Its 
Applications," was published in 1946 
when secrecy restrictions prevented 
reference to many interesting achieve- 
ments and possibilities. Since then 
considerable technical advances have 
been made and the secrecy restrictions 
have been relaxed to some extent. 
The present book, based on that 
published in 1946, has been almost 
entirely rewritten, describing much 
that is new but at the same time in 
corporating most of the information 
(Continued on page 398) 


- "Always fasten 


aluminum 


with 


ALCOA 


Aluminum 


Fasteners 


ALUMINUM COMPANY 
OF AMERICA 


2247-M Alcoa Building, ^ 
Pittsburgh 19, Pa. 


Gentlemen: 
Please send complete specification data 
and samples of your aluminum fasteners. 


Name 
Title 


Address 





ELIMINATE REJECTS! 
BREAKAGE! 


E f ond jewel ass 


Why chance rejects and breakage that 
add to production costs when you can 
eliminate these time-wasting “headaches” 
with Bird complete jewel assemblies — 
ready to install in your equipment. Bird's 
many years of precision production mean 
jewel bearings of the highest quality 
These jewels are set according to your 
specifications by skilled craftsmen, in less 


time, for less money, and eliminate spe- 7 
cial set-ups in your plant Li b 
Why not bring us your jewel problems Jio: 
specify — Bird will supply assembhes 1ffat fit 
your product and schedule. Our engiffeering 
staff is at your service for all your j 
ing problems. 


jewel assemblies write for Bulletin 14 


eg 


STA &,Co., Inc. 


Sapphire and glass jewels - Precision glass grinding - Ferrite precision products - Sapphire stylii 
I Spruce Street, Waltham 54, Mass. 


Over 85X. of the torque wrenches 
used in industry are 


| May we help with 
. TORQUE WRENCHES — g&your gasket problems? 


Read by M Sound or Feel, 


We are specialists in develop- 
ing the right material and the 
proper treatment for non- 
metallic gaskets to provide 
tight, effective seals to meet 
= your specifications. We work 
ye NONE with treated fibres, asbestos, 

synthetic rubber and a wide 
€ All Capacities | > variety of beater mix materials. 


B Permanently t 
Jias cL CE 


@ Faster—Easier to use 


Our sales engineer in your ter- 
in inch grams.,.inch | i ritory is always available for 


ounces,.. inch pounds consultation. 
.. foot poends 


nM ee A x Write for our booklet, "Gasket 

0-6000 ft. Ibs.) {7 et Handbook" a scientific treat- 

: ef ise on non-metallic gasket 
materials. 


y uS 
manufacturer, d 
zc; BE the VELLUMOID ce 
production mon P 
emps "eo $ 
this valuable ' 
dota. Sent upon Worcester 6, Mass. 
request. ; 





New Books , continued 


given in the first version, although 
this is presented in a different manner 
and in some cases from a different 
viewpoint. As an example, the funda 
mental mathematical treatment has 
been relegated to an appendix so that 
readers who are not mathematically in- 
clined will not be appreciably inter- 
rupted in their perusal of the book. 
This is believed to be one of the 
very few books that embraces in one 
cover as many of the different types of 
application as possible ranging from 
small intricate aircraft instruments to 
large engineering projects, such as the 
roll-stabilizers for 40,000-ton liners 


Automatic Voltage 
Regulators and Stabilizers 


G. N. Patcuerr, Hd, Electrical 
Engrg. Dept., Bradford Technical Col 
lege. 53 x 83 in., 335 pp. Published 
by Pitman Publishing Corp., 2 W 
15 St., New York, N. Y. 

[his book covers all types of volt 
age regulators, from those of a few 
watts output, commonly feeding elec- 
tronic devices, to those controlling 
thousands of kilowatts and used on 
large power systems. The first part of 
the book deals with the fundamental 
principles of voltage regulators and 
the later sections with actual voltage 
regulator and stabilizer circuits. 

Fhe descriptions of the voltage reg 
ulators are, as far as possible, of a 
general nature so that they may be 
followed bv students or others who arc 
not familiar with these devices. By 
the use of extensive references the 
book is equally useful to the research 
engineer requiring more detailed 
knowledge of the various types. 


Magnetic Amplifiers 


Dr. HERBERT F. Srorm, Magnetic 
Amplifier Specialist, General Electric 
Co.; also Adjunct Professor of Electri- 
cal Engineering, Rensselaer Polytech 
nic Institute. 9 x 64 in., 545 pp. 
Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 
N. Y. $13.50. 


This new book by Dr. Storm and 
other top specialists presents the theory 
of magnetic amplifiers, along with 
theoretical and practical data on core 


(Continued on page 399) 
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so — ADDED SAFETY 


materials, core-making techniques, and 


metallic rectifiers. Many practical ap f th 
plications are described. or e 
Written on the graduate level, this 
book is concerned mostly with single- Skyways 
phase amplifiers. The behavior of these 
amplifiers is explained from funda 
mental physical principles, avoiding 
mathematical complexity. Magnetic 
amplifiers are also represented in 
servo-block diagram form, suitable for : i ‘ 
uvm. : i RCA's new C-Band air-borne 
immediate integration into a servo sys : : 
tem. Well illustrated, the book also ; : weather mapping radar unit marks 
a big-step toward all-weather commercial 
air transport service . . . a major contribution to 
added efficiency, safety and comfort in flight. 


I Efficient and safe, too, are the Camloc quarter-turn 
answer virtually any question which I fasteners that hold the C-Band’s electronic assemblies 
might arise in this field. It begins with firmly in piace. A quarter-turn and the Camloc 
the simplest form—the ordinary satu- d LE ee 


contains significant references to do 
mestic and foreign sources. 

The treatment is in logical orde: 
covering sufficient technical details to 


rable reactor. From this beginning the 
reader progresses to the higher forms 
of magnetic amplifiers and finally. ai 
rives at the so-called self-saturated 
magnetic amplifier, also known as the 
amplistat or magamp. 


Plastics for 
Corrosion-Resistant Applications 


RayMonp B. Seymour, Pres., Loven 
Chemical of Calif., and Roperr H. 
STEINER, Naugatuck Chemical Co. 
6 x 9 in., 423 pp. Published by Rein- 
hold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. $7.50. 


Factors governing the selection and 
application of plastics for chemical re 
sistance have for the first time been 
gathered together in one book. While 
little is included about the precise 
mechanism of corrosion, the relative Electronic components in this RCA 


resistance of all commercially available C-Band radar accessory unit are \ and latches are 
plastics appears in tabular and qualita- assembled in groups for quick X serving perdes. ca 
tively descriptive form and easy servicing. Camloc quarter- fields in hundreds of 
; y m3 "A 2d turn fasteners provide the fast-acting, X 
The book begins with a brief de- 


ways. There's a 
scription of plastic fundamentals in 


Camioc fasteners 


firm-holding means of insuring \ Camioc device to 


eet your fasten- 
quick accessibility on the ground, X T nd too. 


terms of physical properties, chemical vibration-proof operation in the air. Write for 
resistance and testing procedures. It 1 UD 
then describes the application of these 

plastics as protective coatings, organic 

linings, chemically resistant mortar 

cements, casting resins, plastic foams, ^ 
impregnants, adhesives and reinforced 


b ES 
€) 
plastics. Ys 
Recently developed techniques pet 


mit the use of thermoplastic structural 


materials in pipe, valves, fittings and di ag 

jointing materials. Information on 

concrete, masonry and steel permits FASTENER CORPORATION 
proper design for most effective cor- 62 Spring Valley Road, Paramus. N. J. 


rosion resistance. | WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
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Light metals design tips 


HEAV Y-DUTY D-C 
MAN-NETIC 


Product designer’s checklist 
of magnesium advantages: 


GCONTROMERS" 


COMBINATION MANUAL and 
MAGNETIC CONTROLLER FOR CRANES— 
CHARGING MACHINES—D-C CONTROL JOBS 


COMPACT 

| DESIGN ALLOWS 
| INSTALLATION 
| WHERE SPACE Is 


Light weight—lowest specific gravity of any 
commercial metal. 


High strength-weight and stiffness-weight ratios. 
Excellent machinability—best of all metals. 


Excellent weldability with high welded 
joint efficiency. 


Outstanding drawability (at elevated 
temperatures). 


Good thermal and electrical conductivity. 


Good corrosion resistance—unaffected by. 
alkalies, chromic acid and hydrofluoric acid. 


Excellent shock resistance. 


Good damping properties because of low 
modulus of elasticity. 


Availability in many forms—sheet, plate, 
tubing, structural shapes, impact extrusions, 
special extrusions, castings, forgings, 
stampings, and deep drawn and rubber 
formed parts. 


Inexhaustible supply of basic raw material 
(sea water). 


AT A PREMIUM 


If you want answers to specific questions about 
designing in magnesium you should have a 
copy of our Design Handbook. It is available 


on request. 
magcoa 


MAGNESIUM rere OF AMERICA 


UGHT METALS FABRICATION DIVISION « EAST CHICAGO 27, IND. 


E 


MAGNETIC 
NEGATIVE LINE 


zx. TYPES AVAILABLE: 
REVERSE-PLUGGING OR 
DYNAMIC - LOWERING 


Provide four speed points, reversing, 
with all advantages of full - magnetic 
control. Manually -operated com con- 
tacts are free of destructive arcing 

. extremely fast magnetic contactor 
action interrupts power circuit before 
cam-operated contacts are opened. 
EUCLID'S EXCLUSIVE "TIMELOK" 
feature offers maximum dependable 
acceleration timing without extra 
relays . . . permits unusually compact 
arrangement of the magnetic panel 


VIBRATION 
DAMPENING 


GHT PEDAL PRESSU * Vibration dampenens ia Send for This 


ROCKFORD Spring-Loeded Handy Bulletin 
CLUTCHES blot out most of the Shows type ~ 
tonlonal vibration In cor, tuck ice! instal 
and voco power tonsminion lations of 
ROCKFORD 
Hines. The dampener springs @ CLUTCHES and POWER 
completely housed. luge TAKE-OFFS. Contains 
UENIT Momma aan raea danant Sinais 
applications. Furnishes 
. loodi and overloading An od- tobles, 
jwstoble hiction seubber controls n dimensions ond 
recoil and provides cushioning D complete spec» 
action. incations, 


USHIONED ENGAGEMENT 


VIBRATION DAMPENING LJ 


For mere information, contact our 
représentative in your area, or write 
or call THE EUCLID ELECTRIC & MFG. 
CO., MADISON, OHIO. 


Ask for Bulletin 4400-4401. 


FETIME ADJUSTMENT 
*PATENT APPLIED FOR. 


sore 
wa 


| ROCKFORD CLUTCH — ener 


& 209 Catherine Street, Rockford, tilinois, A. 4 


080060686 


1955 


THE EucuD fLucTMC 


EUCLID 


AMD UFC CO. MADISON OHIO 


THE EUCLID ELECTRIC & MFG. CO. 
MADISON, OHIO 
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OUR READERS 
EE. C1 X1 


Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y. 


What Machine Tool 
Users Want 


To the Editor: 


The article, “What Users Want in 
l'he Design of Machine Tool Controls 
and Drives", in the September issue 
leaves me with mixed feelings 

1) How true. 

2) Few will rush to heed vour con- 
cise survey. 

I wonder how many companies have 
ever made an honest survey of their 
products. Most field representation 
seems designed to make the customei 
feel happy rather than satisfied. This is 
like purchasing a new automobile from 
a glad-handing dealer who never quite 
gets around to having the defects coi 
rected before you need a new one. 

Far too much machine design is 
done from parts catalogs and based on 
the glowing claims made in them. 
Most such items have a limited adapta- 
bility mainly because the parts de- 
signer is asked to make something 
simple and cheap rather than durable 
and superior. It is one thing to hood- 
wink the public and another to sell to 
users whose whole operation consti 
tutes a durability testing ground. 

Have you ever noticed how much 
of the real engineering advances are 
conceived by small concerns who can- 
not support elaborate facilities. A good 
deal of the problem rests in the spe- 
cialty design groups in an organization 
(hydraulics, mechanics). The strongest 
group (politically) in the plant just 
tolerates the others for convenience 
sake. There is seldom a meeting of 
the minds for design’s sake. Modern 
terminology makes it desirable to have 
someone act as an interpreter but few 
organizations seem to recognize this 
fact. 

Now we are heading towards auto- 
mation and suddenly find there is a 
big missing link in the shortage of 
qualified maintenance personnel. Few 
concerns put out a service manual 

(Continued on page 403) 
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Investment castings 


| 4 ounce to 30 pounds...up to 12 inches in length 
... 160 ferrous and nonferrous alloys 


Precision Metalsmiths makes them all—a million pieces for your 
production or a few at a time, as you develop a product. Pictured 
above are some of the investment castings we're making regularly. 

Cast to close tolerances and accurate in details, such parts 
require surprisingly little finishing. Expensive pre-assembly 
machining is avoided, since complicated parts are produced as 
single units. We do the assembling with expendable patterns. 

Send for the free book, "Pour Yourself an Assembly", describ- 
ing this time-saving method. Precision Metalsmiths, Inc., 1079 
East 200th Street, Cleveland 17, Ohio. 


pour yourself an assembly with 


PRECISION METALSMITHS, Inc. 


Investment Castings 
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Ohio HH Weld Screw in oil pressure gauge 


Ohio PD Weld Screw in television chassis 


OHIO stock parts 


Designed and Developed 
to meet specific needs 


Ohio GW Weld Screw in steam iron 


Ohio HW Weld Screw in lawn mower 


Application by means of 
Resistance Welding 


@ illustrated are a few of the many Ohio Nut & Bolt 
parts designed specifically for application by resist- 
ance welding to simplify and speed assembly of a 
host of products. 


Ohio fasteners have distinctive advantages in that 
they enable permanent fastening of parts to be made 
in blind assemblies, inaccessible places and on parts 
that are cumbersome to handle when conventional 
nuts and bolts are used. 


Ohio offers over 400 different stock parts designed 
to satisfy a large variety of fastening problems. These 
parts of high quality for welding are available for 
shipment the same day orders are received. Usage 
of Ohio Parts means added profits for manufacturers. 


Engineers in search of parts that can be easily and 
permanently fastened—that will speed-up assembly 
— and reduce assembly costs sharply should investi- 
gate the services of The Ohio Nut & Bolt Company. 


Write for new 32-page catalog with valuable 
engineering data which lists and illustrates the 
parts stocked. 


1905 — Our 50th Anniversary — 1955 


Specialists in the Manufacture of Weld Fasteners and Adjusting Screws 


( Qa) 


Imperial 


"e wnli findi 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be- 
cause its makers have contin- 
ued to improve its 
quality and 
value. 


— RESINITE e. 


Cun inerease 
efficiency of 
gour iron core 
insertion 
production 

by 20% 


Specialembossed construction eliminates torque control problems 
and stripping. Custom fabrication to your exact specification 
assures correct dimensions to within the most critical tolerances. 

We will furnish — without charge—a pilot production run of 
custom-made embossed forms to fit your particular application. 


STNI Contact us now for full details 


about this special offer. Request 
technical bulletin, Useof Threaded 
Tubes, Threaded Iron Cores VS. 
CORPORATION Torque Control. 
Sales Representatives in: 
New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey: 
Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 
Canada: Montreal, Quebec, Canada, Walnut 0337 


THE OHIO NUT AND BOLT COMPANY 


41 FIRST AVENUE * * * BEREA, OHIO 


PRECISION PAPER TUBE COMPANY 
2035K W. CHARLESTON $T. * CHICAGO 47, ILLINOIS 
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NEW CONVEYOR BELT IDLER 


Handles sticky, abrasive, dusty, or 
corrosive materials, 


Has only two bearings—up out of the dirt. 


A 2-bearing, cable suspension idler 


that resists dust, abrasion, corro- | 


sion and material buildup is prov- | 


ing itself superior for bulk handling | 


in many industries. 
Called the Limberoller, it has 


already given 10 times the service | 


life of replaced steel idlers in han- 
dling abrasive foundry sands, coal, 


petroleum coke, potash, copper | 


ores, copper mill tailings, iron ore, 
wet concrete, triple super phos- 


phate, ammonium sulphate, and | 


sticky fertilizers. 
Pressure-molded neoprene or 

rubber discs on a flexible 

cable conform to load and cushion 


the belt, help keep belt aligned, and 


are self-cleaning. The two bearings | 
are up out of the dirt zone; have | 


had no design failures. 
Unaffected by most corrosives 
that damage steel, the new idler is 


ideal for chemical, sulphur and salt | 


plants; corrosive and high ozone 


atmospheres. It is more abrasive- | 


resistant than steel and flexes out 
of the way of abrasive materials. 


The Limberoller weighs 2/3 less | 


than a conventional steel idler; is 


locked by a simple cotter key into | 


special lightweight stands for easy 
installation and removal. No cover 


sheets are needed. Two types of | 


stands are available: one that bolts 


to conventional rigid sections; and | 
a self-supporting type that forms 


its own easily-erected, portable sec- 


tions without bolts, by using special | 


stiffening rails. 

Because of these unique features, 
many companies have adopted 
Limberollers as standard for all belt 
conveyor operations. Details from 
Joy Mfg. Co., Oliver Bldg., Pittsburgh 
22, Pa. Request Bulletin 23-44. 
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Our Readers Say .continued 
written for the persons who actually 
use it, the maintenance crew. They 
are usually aimed at the department 
head who has some degree of engineer- 
ing ability but who seldom has time 
to supervise the individual jobs. 
Thank you for an outstanding article 
on a serious problem. 
Josepa A. KucHER 


Upper Lisle, N. Y. 


Author's Name Misspelled 
To the Editor: 


| appreciate your my 
article for publication in the Product 
Design Handbook Issue for 1956, but 
you have misspelled my name. My 
name is "Bolie", and not "Bolis", as 
printed in the original publication 
which appeared in Electronics. I would 
appreciate your prompt attention to 
correct the spelling of my name. 
-Vıcror W. BOLIE 
Cedar Rapids, Iowa 


selecting 


Ed—We regret the error and are much 
embarrassed that the author’s name 
was misspelled in spite of all our 
editorial checking. The article, 
"Thermistor Nomograph", authored 
by Mr. Bolie appears on page 122 of 
the mid-October issue of Product 
Engineering. 


I Am A Memo 
To the Editor: 


Please find enclosed a minor literary 
effort on my part which you may or 
may not wish to publish, but which, 
-PETER STEIN 
Phoenix, Ariz. 


I hope, will amuse you. 


I Am A Memo 


Unlike other living things I am born 
out of the mouth of man, whence I 
flow in gently bellowed tones imping- 
ing on eager ears which transform my 
embryo being into a paper existence. 

In my childhood I am called 
“Rough”. I am drafted, corrected, 
passed from hand to hand. My arrival 
is logged wherever I go; people sign 
and countersign busily, changing this 
and that, trimming tay hair, shining 
my shoes, and equipping me with the 
spit and polish necessary for my entry 
into the business world. 

And at last my day of manhood 


(Continued on page 405 


Since 1926. |n the application, 
design and manufacture—pumps, 
separators, hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented, auto- 
matic, force-free lubrication 
and flushing system makes 
these direct - drive, high- 
capacity pumps ideal for 
the special requirements of 
bottle-filling machinery. 
Air - cooled design — or 
water - cooled models for 
heavier duty. 

Class 21-rolier-action pumps 
are recommended for han- 
dling corrosive gases and 
extraneous matter that 
might jam with closer clear- 
ances. The multi-blade de- 
sign of the Class 25 pumps 
gives higher capacity effi- 
ciencies and is designed for 
applications requiring high 
er degree of vacuum. Where 
water - cooling is desired 
for continuous service, the 
water-jacketed Class 25-WJ 
models are recommended. 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an integral 
part of each pump up to 10 
cfm — to produce oil-free 
discharge air and also con 
serve the lubricating oil. 


Write today for 
Bulletins A-1289 
and A-1523 


unt ARAISSL* 


289 Williams Ave., Hackensack, N. J. 
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MORE WAYS TO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 


An integral washer 
v adds very little to the 
’ cost of an indented 


head part, and can 
save the cost of a 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
sheared-off point main duty is to travel the country — and world 
costs less than a — penetrating the plants, laboratories and man- 
rounded or any E3 . . 

"ils... v. 
dier: on agement councils reporting back to you e 
just as effective for BM ery significant innovation in technology, selling 
most purposes f tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 


An unthreaded torial staff of this magazine. For, obviously, no 
area of less diameter 
than the thread 
crests costs less | | vast business news job. It's the result of many 


tos boring both qualified men of diversified and specialized 
0 e same 


diameter. =- talents. 
AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 


MAN,” another complete news service which 
complements the editorial section of this maga- 


e The lead ofa | d zine — the advertising pages. It's been said that 

rolled thread makes ' a , . ; . 

lle difference to in a business publication the editorial pages tell 

the cost. But m A T “how they do it”—“they” being all the industry’s 
A— T | front line of innovators and improvers — and the 
I I C 

diameter, can raise j advertising pages tell “with what.” Each issue 


one individual could ever accomplish such a 


the cost unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


of this chart are available on | ái E 
request for use in drafting and | SUCH A "MAN" IS ON YOUR PAYROLL. Be sure to 


purchasing departments. SRAN? | *listen" regularly and carefully to the practical 
business information he gathers. 


A HALF-CENTURY OF MACHINE SCREWS AND SPECIAL FASTENERS 


E cur PROGRESSIVE 
MANUFACTURING COMPANY 
2 48 NORWOOD ST., TORRINGTON, CONN. MeGRAW-HILL PUBLICATIONS 
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Our Readers Say continued 


comes. I am highly approved! I am WE [ DO N 
permitted to multiply into numerous 


copies with the help of a beauteous FLUID METERING PUMPS 


maid, and I go forth on my mission. 
I see the high and the low, the Positive Displacement Rotor Type. For Industrial Applications, 
prince and the pauper; I visit the Aircraft Anti-lcing and Aircraft Fuel. 
scientist in his cell, and the doors of Compact * Light Weight * Small Volume 
presidential suites swing open and bid 
me welcome. I am small in size, but 
big in importance. I am light in 
weight, but I make big men tremble 
and permit little men to express 
opinions. 
I daily circumnavigate the plant; I 
am the busy executive's representative 
everywhere; I am the pulse of modern 
business—the voice of authority, the 
carrier of information. Without me 
men would change their customs, 
move their offices. 
And when I have served my pur 
pose, and carried suggestions, orders, 
blame and praise, some men unkindh 
relate me to the flames, w^ile others 
fnd me a more worthwhile resting 
place in a well-labeled file—where I IT'S SO SIMPLE! 
lie, covered with information and sig 
natures. for the reference of futurc The rotation of the rotor draws the fluid in through two passages, 
generations. filling the cavities formed by the three lobes of the rotor. This 
I am, fluid is sealed within these small cavities until it is forced through 
A. Memo the two outlet holes by the floating blades. The flow may be 
kept uniformly divided through two outlet ports, or may be 
combined internally for passage through a single port. 


Facts and Figures 


To the Editor: 


Marvin O. Young’s letter, which ap 

peared on pp 316-320 of your Septem 

ber issue, hit the nail on the head. 

Digging out the facts and figures on 

even a simple part drawing can cer- 
tainly be time-consuming. Without STYLE A— Single inlet dovble outlet 

type aircraft pump 

catalogs to refer to, the designer is a 
sl-o-o-ow one! GEORGE GOODSELL 
Costa Mesa, Calif 


" STYLE F—Engine driven 
Starters for 3-Phase Motors fuel pump 


Two-fold problem of protecting STYLE C—Industrial pump 
the motor and preventing excessive 
voltage dips calls for careful analysis 
in applying 3-phase motors. A 16-page Send for Weldon Manual and Catalog with detailed specifica- 
special report to appear in > Febru- 
ary issue will cover full-voltage and 


reduced-voltage starting of induction 


tions and installation drawings. 


and wound-rotor motors. 

Advantages and limitations of auto 
transformer, primary resistor or re 
actor, and part-winding methods of 
reduced voltage starting are presented 


ys Sy ong 3000 WOODHiLL ROAD --- CLEVELAND 4, OHIO 
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There are right feeds and 
speeds for 


this aluminum part Ait 


Ni 


GOLDEN-CIRCLE 
ROTARY TOOLS 
backed by ELGINS reputation 
for quality leadership 


FREE BOOKLET 


ELGIN NATIONAL Z5 WATCH COMPANY 


Alcoa offers the answers here... 


On many screw machine jobs there 

are operations which can be done in 

Q different ways, but, there is usually 
just one “best”? way. To supplement 

your own experience, Alcoa offers 

users of Alcoa® Aluminum Screw 

Machine Stock a complete technical 

packet containing: calculators for 

feeds, speeds and properties; an engi- 

neering handbook on machining 

aluminum: a booklet of corrected tool 

diameter tables; case histories of sav- 

ings; a conversion chart for alloy designations. The complete 


packet is free for the asking. Just fill out and mail coupon today. 


ALUMINUM COMPANY OF AMERICA 
865-M Alcoa Bidg., Mellon Square, Pittsburgh 19, Pa. 


Gentlemen: 


eee || A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 

tains many facts on the benefits de- 

rived from your business paper and 

Your Guide to Aluminum Valve s al tips on how to read more profitably. 


Nome Title 
Company 


Address 


— 


-— : Write for the “WHY and HOW 
booklet.” 


McGraw-Hill Publishing Company, Room 2710, 


ALUMINUM 330 West 42nd St., New York 36, N.Y. 


ALUMINUM COMPANY OF AMERICA 
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There is a right way to 
grind tools for 
this aluminum part 


in a spring 


improves 
product 
performance 


--------}-- 


Sandsteel’s unique crosscurving process gives 
its springs an unusual concave-convex 
construction which tends to release power 
evenly,smoothly ... while containing vast 
reserves. Those plus factors, in addition to 
crosscurving's demand for highest grade steel 
(Sandsteel uses finest Swedish) assure long 
life, efficient performance. 

Next time,use Sandsteel Mainsprings. 


Write for FREE LITERATURE 
and CASE FILE. Dept. 26 


SANDSTEEL SPRINC DiVISION Alcoa offers the answers here... 


SANDVIK STEEL, Ince. 
FAIR LAWN, NEW JERSEY On many screw machine jobs there 


e operations which can be done in 
different ways, but, there is usually 
just one best" way. To supplement 
your own experience, Alcoa offers 
users of Alcoa? Aluminum Screw 
Machine Stock a complete technical 
packet containing: calculators for 
feeds, speeds and properties; an engi- 
neering handbook on machining 
aluminum; a booklet of corrected 
diameter tables; case histories « 

1 


ings; a conversion chart for alloy designations. The c 


packet is free for the asking. Just fill out and mail coupon toda‘ 


The Synchro-Start Model GH-2 governor e 

contains two snap action switches to be used : ALUMINUM COMPANY OF AMERICA 

for opening or closing circuits at any RPM " 865-Z Alcoa Bidg., Mellon Square, Pittsburgh 19, Pa. 

over 500 and is for standard SAE tachom- : Gentlemen: 

eter cable drives. They contain sealed ball ; Please send your technical packet on 
MODEL GH-2 bearings, are adjustable while running, and a Aluminum Screw Machine Stock to: 

are encased in a splash proof housing. : 

These two switch governors are also supplied v 
for a standard distributor take-off and for Company 
AND20005 engine pad mounting (GA Series). 


Diameter 2'%2"—Length 6”—Weight 1% Ibs, eae 


Your Guide to Aluminum Value 


4 ALCOA Ë. 


ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


Other Synchro-Start governors are available 
with one and three switches together with a 
variation of mountings. 


Write for further information 


SYNCHRO-START PRODUCTS 


INCORPORATED 
8151 N. RIDGEWAY AVENUE, SKOKIE, ILLINOIS 
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SEARCHLIGHT 
heed hed 


PRODUCTS WANTED 


TO MANUFACTURE AND 
SELL 


We are well-rated manufacturer with 
large facilities for all types of produc- 
tion (9 modern plants) and nationwide 
active sales-organization. We want ad- 
ditional products to manufacture and 
sell, consumer or industrial markets; 
low, medium or high unit-price. Spe- 
cially but not exclusively interested in 
electrical-electronic items. We will com- 
plete engineering on new inventions. 
Protection guaranteed on unpatented 
models or ideas. Liberal royalties for 
right products. 


Write Assistant to President 


LION MANUFACTURING CORP. 


2640 Belmont Avenue, Chicago 18, Ilinois 


10 to 12 ft. lengths 
ALL METALS 
Also Screw Machine 
Products to Order 


EASTERN 
Machine Screw Corp. 
12-32 Barclay St. 
New Haven, Conn 
Makers of H & G 
Die Heads 


THREADED 
Gaar 


PROFESSIONAI 
SERVICES 


DESIGN ASSOCIATES 
Tool De Available 


Progressive and Compound Dies 
Layout and Detailing Service 


signing 


Fixtures, 


Jigs 


2439 N. Charles St Baltimore 18, Md 


GEORGE H. KENDALL 
Consulting Mechanical Engineers 


Methods Studies: Process or Product 
Redesign Existing Products for Greater Profit, 
Trouble Shooting Production, Design, Cost Problems. 
Specialist Automatic Machinery, Process, Controls 
New Developments. Patent Studies, Investigations 
New Products & Process Engineering Studies 
P. 0. Box 3 (Het. 1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 


WILLARD F. MASON 


Consulting Electrical Engineer 


Precision Electromechanical Designs 
Specialist Slip Ring Assembiies——Al! Applications 
Engi.eering Administration, Cost Systems 
Product Development Programs 
Manufacturing Facilities 


180 Post Road, Darien, Conn. Oliver 5-9039 


ASSISTANT TO VICE PRESIDENT OF 
RESEARCH AND DEVELOPMENT 


You will coordinate and program tong range pro- 
jects, and perform specific assignments at highest 
le el. Unusual opportunity for aggressive young 
engineer. Starting salary $9,000-$10,000. Company 
pays agency fee and relocation expense 


28 E. Jackson Bivd Chicago 4, IH 
MONARCH PERSONNEL 


S COVERAGE 


EMPLOYMENT OPPORTUNITIES 


DISPLAYED 
advertisin rate is 
inch for all advertising 
other than a contract 


The 


Í NATIONAL 


inches to a page. 
Subject to Agency 


$^3.20 per 
appearing on 
asis, 

An Advertising inch is measured " 
vertically on a column—3 columns—30 


Commission, 
Send NEW ADS to PRODUCT ENGINEERING, 330 W. 42nd St., 


RATES. UNDISPLAYED 
$1.80 per line, minimum 3 lines. 
Box Numbers—counts us 1 line. 
Discount of 10% if full payment is 
made in advance for 4 consecutive 
insertions. 

Not subject to Agency Commission. 
N. Y. 36, N. Y., 


for January issue closing December 19th 


CHIEF 


ENGINEER 
$30,000 


Excellent Bonus and 
Stock Option Plan 


A prominent manufacturer of me- 
chanical and electrical products, 
publicly owned and profitably op- 
erated, with annual sales ap- 
proaching $50,000,000 offers an 
exceptional opportunity to a top- 
flight executive qualified for the 
position of chief engineer. 


* The right mon should be 
familiar with modern high 
production techniques. 


He should have successfully 
directed research, develop- 
ment and design in a com- 
pany manufacturing indus- 
trial or consumer metal 
products. 


Preferred 
years. 


age—35 to 45 


Your reply may be brief and will 
be treated in confidence. It should 
include age, present connection 
and home telephone number. 


P-8293, Product Engineering 
330 W. 42 St., New York 36, N. Y 


ENGINEERS © CAMERA DESIGN 1 


ware nal 
c on cameras 


f« PHOTO 


lesign of special pre- 
and equipment 
INSTRUMENTA 
TION. This is à new division 
and personnel selected will 
form nucleus of its engineering 
department. Excellent opportu- 
nities Salaries commensurate 
with abilities 


Immediate opening for design 
engineers with a minimum of 
10 years experience in engineer- 
ng and design of cameras and 
electrical controls. Also X-Ray 
engineer and electrical engi- 
neers for camera control cir- 
uitry. Must know photographic 
optics. Knowledge of produc- 
tion engineering desirable 


Apply in person, 
cali or send resume to 


Mr. W. J. Schubert 


Industrial C 


—JaIRCHILD 


yun AND INSTRUMENT 


Conponation 
Van Wyck Expressway 
N. Y 


amera Division 


&*5-06 


Jamaica L. I. 


| REPLIES (Boz No.) 


CHIEF TOOL DESIGNER 


Major producer of automatic turning and 
boring equipment has an unusual oppor- 
tunity for capable engineering executive to 
take charge of Tool Design Division. The 
company makes standard and special auto- 
matic equipment to customer specifications. 
These include specially designed holding 
fixtures, loading devices, transfer mechan- 
isms, and tool holders utilizing electrical, 
hydraulic, air and mechanical controls. 


He will be responsible for final approval 
on all standard and special equipment pro- 
duced. Must have thorough practical de- 
sign background in high production turn- 
ing equipment. Jig and fixture experience 
alone is insufficient. Attractive salary. 
Splendid New England community. Utmost 
discretion assured interested individual. 


P-8373, 
330 W. 42 St 


Product Engineering 
,New York 36, N. Y 


PROJECT DESIGNERS 


Mechanical! Engineering graduates, age 
30-45, with minimum of four years design 
experience in power tool field, to design 
new and special products for a standard 
line of tools. 


Salary commensurate with capabilities. 
Send resume with full particulars to: 


H. C. GEBHART, Chief Engineer 
Delta Manufacturing Company 
Bellefontaine, Ohio 


WANTED 


DESIGN ENGINEERS 


Mechanical experience automatic machinery desir- 
able also plant layout board or pulp plants. Salary 
open, Reply in first letter giving details, training, 
experience, references and present salary range. 
Location South. 
P.8402, Product Engineering 
520 No. Michigan Ave., Chicago 11, Ill 


WANTED 


Electrical engineering draftsman capable of general 
plant layout work and design for automatic control 
in connection with plant mechanization. Give ex- 
perience and salary range with application. Loca- 
tion South. 
P-8401, Product Engineering 
520 No. Michigan Ave., Chicago 11, Il! 


: Address to office nearest you 
NEW YORK: 830 W. 42nd St. (86) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1111 Wilshire Blvd. (17 


POSITIONS VACANT 


| Consultant in design and tooling for com- 


| mercial 
| heating appliances. 


domestic electric cooking and 
Services available on per 
P-8029, Product Engineer- 


and 


diem or fee basis. 
ing. 


| Machine Designers for rubber and plastics 


| processing machinery; 
| ment. 


| fications to B. J. 


| 


Product Engineering 


layouts and develop- 
M.E. Degree or equivalent experience. 
Salary open. Send resume, giving full quali- 
Frost, National Rubber Ma- 
chinery Co., 47 W. Exchange St., Akron 8. 
Ohio. 
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EMPLOYMENT OPPORTUNITIES 


. 
. 
. 


E pev oo 
ENGINEERS s sity ie vik oan’ 
and Fat p 


Honevwell 
"First In Controls" 
OFFERS EXCELLENT 
OPPORTUNITIES IN 

Evo segs 
lime mo half 

Agh See aod der; Care T Le. 


RESEARCH 


Excellent Opportunities 
FOR MEN WITH 
1.—A degree in E.E., M.E. or 

Physics 
2.—From 1l to 7 yrs’ experi- 


ence in instrumentation 
or similar fields. 


3.—Group or Project Leader 
Potential 


Send a confidential resume of your 


qualifications for consideration in 
the area of your interest. 


HUNEYWELL 
BROWN INSTRUMENTS 


Wayne & Windrim Avenues 
Philadelphia 44, Pa. 
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Lockheed diversification 

in action... 
At right: engineers and scientists work on some 
of the 46 major projects in progress at Lockheed 


Operations Research discussion 
on continental defense 
Operations Research openings 
Electronics Specialists 
Fire Control and Guidance 
Specialists 
Aerodynamics Engineers 
Physicists 


Fatigue test on 
Super Constellation skin 
Structural Engineering openings 
Research Specialists 
Structures Engineers 
Stress Analysts 
Weight Engineers 


Why Lockheed offers Engineers better careers 


There are three main reasons: 


1. More opportunity for promotion 
because there are more supervisory positions to 
be filled with 46 major projects underway, 
including 13 models of aircraft on assembly lines. 


More career security 
because Lockheed activities cover virtually the 
entire spectrum of aeronautical endeavor. 


Life in Southern California 
Scenic beauty, unmatched climate, wide 
recreational opportunities enhance life in 
the San Fernando Valley. 


To Engineers who lack aircraft experience 
Aircraft experience is not necessary to join Lockheed. 
It's your engineering training and experience that count. 
Lockheed trains you for aircraft engineering—at full pay. 


Coupon below is for your convenience in requesting 
application form and more information on how 
Lockheed's expanding program can advance your career. 


E. W. Des Lauriers, Dept. C-30-12 


LOCKHEED AIRCRAFT CORPORATION 
CALIFORNIA DIVISION * BURBANK, CALIFORNIA 


Please send me a brochure describing life and work 
at Lockheed and an application form. 

Name 

Field of Engineering 

Street Address 

Home Phone 


City and State 


Design study on hydraulic 
requirements of new transport 
Design openings 
Design positions are open 
at all levels in controls, 
electrical, hydraulics, 
mechanical, power plant and 
structures fields. 


In-flight test on oir 
speed performance 
Flight Test Engineering openings 
Flight Test Engineers 
Flight Test Analysts 
Instrumentation Engineers 
Electrical Research Engineers 


LOCKHEED 


California Division 


IBM 701 applied to jet 
transport flutter problem 
Math. Analysis openings 
Math. Engineers 
Math. Specialists 
Math. Analysts 


Aerodynamic meeting on 
high-speed fighter 
Aerodynamics openings 
Aerodynamics Engineers 
Aerodynamicists 
Dynamics Engineers 
Wind Tunnel Test Engineers 


AIRCRAFT CORPORATION 


sursank CALIFORNIA 





The APPLIED PHYSICS LABORATORY of 
THE JOHNS HOPKINS UNIVERSITY offers 
an exceptional opportunity for profes- 
sional advancement in a _ well-estab- 
lished Laboratory with a reputation for 
the encouragement of individual respon- 
sibility and self-direction. 


Our program of 


GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity for men 
qualified to design: 


GUIDANCE, HOMING, AND CONTROL 
CIRCUITS 


ANTENNAS 
MICROWAVE COMPONENTS 
COMPUTERS 
THE 
EXTERNAL AERODYNAMICS OF MISSILES 
RAMJETS 
MISSILE STRUCTURES 
LAUNCHERS 


DATA-RECORDING AND PROCESSING 
EQUIPMENT 


Please send your resume to 
Professional Staff Appointments 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8641 Georgia Avenue 
Silver Spring, Maryland 


D 


FERF 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. 

As publishers of Engineers’ 
Job Directory we have close con- 
tact with leading manufacturing 
and research firms in all sections 
of the country. 

Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 


DECISION INC. 


NE 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

450 First National Bank Building 
Cincinnati 2, Ohio 


E 


A 
M 


EMPLOYMENT OPPORTUNITIES 
TWU KEY POSITIONS OPEN FOR t 
MECHANICAL ENGINEERS 


IN MILITARY WEAPONS SYSTEMS 
witH RCA 


MISSILE GUIDANCE SYSTEMS INTEGRATION 


You must be able to originate new systems concepts as applied to weapon 
control systems. Experience must include integration or coordination of 
weapons systems or large radar systems. BSME necessary, plus 10 years 
experience in mechanical design of military electronic equipment. 


MECHANICAL DESIGN CONSULTANT 

You will direct the mechanical design of weapons systems and radar, to attain 
low cost, design simplicity and high productivity. BSME necessary, plus 
15 years’ electronic experience in fabrication, assembly finishing, cost analysis 
and design of military electronic equipment. Supervisory and processing 
experience in light metal fabrication desirable. 


In these high level positions, there’s 
excellent opportunity to advance 
with RCA’s engineering staff in the 
complex, challenging guided missile 
field. You will work in RCA’s 


new, completely equipped engi- 
neering laboratoriesin Moorestown, 
N.J. You and your family wil 
enjoy living in nearby suburban 
communities, with fine schools. 


Please send resume of education and 
experience to: 


Mr. John R. Weld, Employment Manager 
Dept. B-13M, Radio Corporation of America 
Camden 2, N. J. 


RADIO CORPORATION OF AMERICA 


ENGINEERING PRODUCTS DIVISION 


Pa 
ios Y ^J 
Electronic 


DESIGNERS * 


46 


ENGINEERS 


« Mechanical 
DRAFTSMEN 


Jd 
do you Measure success: 


: . oney, others by 


| | Some me 


| the enjoyment they 


asure success only by m 


di t 
get out of their work. Bu 


h p meas rec & t “$5 1S o »*ination ot 
a ure yf success sac mt 
tne truc d 


both plus the knowledge t 
and ee ud 
eers find diversi 
PED iid growth; they enjoy being 
art of a highly creative staff w ithout p praras 
o odividuality: and they beneht from m D 
completely integrated facilities x M" - 
sponsibility from design concept t roug 


duction. 


M 
To learn how 
end complete resume to 
tive 


| hat your efforts are 


recognized opportu- 


nity for protess 


elpar measures up tO 


| own standards s 
| Technical Personnel Representa 


Subsidiory of Westinghouse Air Brake Co. 


3000 Arlington Bivd., Dept. PE- 


11 Galen Street, Watertown, Mass. * 


your 


+ 99 First St., Co 


e Network Theory 
e Systems Evaluation 
e Automation 
e Microwave Technique 
e UHF, VHF or 
SHF Receivers 
e Analog Computers 
e Digital Computers 
e Magnetic Tape 
Handling Equipment 


e Radar and 
Countermeasures 


e Packaging 
Electronic Equipment 


e Pulse Circuitry 
e Microwave Filters 
e Flight Simulators 
e Servomechanisms 
^ Subminiaturization 
. Electro-Mechanical 
Design 
e Quality Control 
& Test Engineers 


24 Falis Church, Va. 


mbridge. Mass. 





EMPLOYMENT OPPORTUNITIES 


CHIEF PRODUCT ENGINEER 


To supervise design and development of automatic flow-control valves 
and devices for refrigeration, air conditioning, heating and general in- 
dustrial applications. Should have at least 10 years’ experience, and 
have some knowledge of electrical control mechanisms. 


Must be capable of supervising, leading and inspiring a force of 
from 12 to 15 engineers and designers in an organization looking forward 
to constant growth. BSME or BSEE degree or the equivalent in back- 
ground and experience. 


This is an important position with a well-known AAAA company, 
highly regarded as a leader in the control field. Midwest location in 
pleasant metropolitan community. 


Excellent salary commensurate with background and experience. 
Write 


P-8378, Product Engineering 
520 No. Michigan Ave., Chicago 11, III. 


MECHANICAL ENGINEERS 


DESIGNERS 


with several years experience in heavy machine design, or allied fields, 


INVESTIGATE 


this oportunity to join an old established company in a new division 
where you will find challenging work and the chance for rapid advance- 
ment. Location near Harrisburg, Pa. Excellent salaries. We pay 
interview and relocation expenses. 


Replies confidential. Write or wire— 
Mr. K. E. Eyler 


NATIONAL - U. S. RADIATOR CORP. 


BOX 231, MIDDLETOWN, PA. 


EXPERIENCED 


Pr OJECT DESIGNERS - LAYOUT MEN 
ENGINEER cee, Work At 


New Technical Center 


Diete and development of me- 
chanical or  electro-mechanical For Experimental Automotive 


mechanisms in the field of ammu- Work in T E : 
nition. Projectiles, fuses, training ork in Transmissions, Engines 


devices, weapons systems. M.E. or & Chassis. 
Physicist, 5-10 years experience. 

Advanced degree preferred. Enjoy -x po Staff is — in the 
: T suburbs oi etroif on an acre site 
advantages of Connecticut living. devoted to research and development 
work. Splendid opportunity for men look- 
Reply ing toward the future. Ideal working 
conditions in well lighted, air conditioned 
office building. Fine recreational program 


Employment Manager with golf course adjacent to site. Oppor- 


gaoi e become a ce holder in GM 
through a generous Stock Purchase Pro- 
WINCHESTER - WESTERN DIVISION gram. Also excellent health insurance, 


life insurance, and retirement plans. 


OLIN MATHIESON CHEMICAL State full particulars: Age, Experience, 


Salary Expected, Etc. Send resume fo: 
CORPORATION Personnel Dept. 


P.O. Box 906 Engineering Staff i 
NEW HAVEN 4, CONN. Saraan S om 


Detroit 2, Michigan 


CONNECTICUT 
—a mighty nice 


place to live . 
WHY NOT ENJOY IT? 


WE HAVE OPENINGS FOR 


EXECUTIVE 
TECHNICAL ASSISTANT 


Should be an engineering graduate with 
a minimum of 5 years’ specific experi- 
ence in the arms and other engineer- 
ing fields. Arms work in the military 
field also desirable. Should be capable 
of development to executive position. 


DESIGN ENGINEERS 
SENIOR 


Should be mechanical engineering grad- 
uates with a minimum 5 years’ experi- 
ence in machine design work, prefer- 
ably in fields where reciprocating parts 
are used. Gun design experience desir- 
able but not mandatory. 


DESIGN ENGINEERS 


Must be mechanical engineering grad- 
uates with industrial experience, willing 
to spend considerable time on the 
board, Experience in gun design work 
not required but interest in guns help- 
ful. Good possibility for advancement. 


REPLY EMPLOYMENT MANAGER 
WINCHESTER-WESTERN DIVISION 


OLIN MATHIESON CHEMICAL CORP. 
NEW HAVEN 4, CONN. 


TO AN ENGINEER, 
28-34, 
HEADED FOR 
TOP LEVEL PLANT MANAGEMENT: 


Here is your chance to enter our management de- 
quen program at a much higher than usual 
leve 

We are a midwestern major appliance —w 7 
turer. This opportunity ? open to Iv now only 

because our growth has been so swift profitable 
and sound that there hasn't been time to staff our 
organization completely from within. We follow 
the policy of appointing men of ability to top jobs 
as early in their careers as possible. A number of 
our key management personnel are in their early 
thirties. 

You must have the mark of a man going places— 
in your college engineering studies, your personal 
and family interests, and your business career. As 
a person you must have drive, confidence and 
vision. 

Your business experience has already carried you 
to a supervisory level and you value association 
with a well established company that is on the 
move. 

Salary wil! be $10,000 to $12,000 plus a bonus 
of about 25%. Replies strictly confidential. Send 
brief but complete resume of personal, educational 
and business background. 


P-8432, Product Engineering 
520 No, Michigan Ave., Chicago 11, Ill 


WANTED 


Design engineer by southern board mill capable 
of general steam engineering and heat transfer. 
Must also be — to do board work in general 
mechanical lines. Give complete information re- 
garding education, experience, references, personal 
data and salary desired 
P-8400, Product Engineering 
520 No. Michigan Ave., Chicago 11, Ml. 
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Accumulators 


Actuators 
Electrical 
Mechanical 


Adhesives 

Air Motors (see Motors, Air) 

Alternators (see Generators) 

Aluminum Alloys ... .26-27, 51, 
261, 406, 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 


Assemblies 
Electrical 
Hydraulic 
Pneumatic 


Bars 


Metal sob 10, 48, 78, 
296-297, 304, 406, 
Non-Metallic 


Bearing Materials 


Bearings 


Ball awe oes 4 GI, 74, 198. 
237, 299, 313, 320, 
Jewel 


Miniature .... 

Needle 

Oil-less 

Roller bees 42, 47, 67, 74, 
233, 299, 

Sleeve ..........39, 120, 278, 304, 


Bellows > 

Belts e 640, 266-267, 318, 344, 
Beryllium Alloys 

Bi-Metal 

Blowers rava hanana aah 
Bolts ..- 48, 52-53, 288, 317, 334, 
Boosters 

Brake Motors 


Brakes 
Electric 
Hydraulic 
Mechanical 
Pneumatic 


Brass 


Brazing 
Alloys 


Bronze as 
Brush Holders .... 
Brushes, Electrical 
Bushings 


Cam Fasteners 
Capacitors 
Carbide Alloys 


Carbon 
Carbon Parts 


Continued on p. 414 
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necessary 
cutting, 
punching, 
forming and 
welding! 


...How about 


Malleable®? 


Stronger 
one piece 
malleable 
iron 

casting with 
better 
appearance 


Better material selection exemplified by this trailer hitch is an 
everyday development in the malleable iron foundry industry. 

The improved design, and therefore appearance, is quickly ap- 
parent. The big advantages are greater uniformity and dependa- 
bility, and increased strength—at lower cost (in this case, 25% 
lower cost to the customer). The unit is completely stress relieved 
and benefits from a better distribution of metal than its fabricated 
predecessor. Improved damping properties and corrosion resistance 
are additional gains. 

If you are not using malleable iron’s remarkable properties, it will 
pay you to call a malleable foundry and go over your products with 
their engineers. Skilled in casting design, they show you how to save 
money and improve your products with Malleable Iron Castings. 


1800 Union Commerce Cleveland 14, Ohio 
413 
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a 
Continued from p. 413 


Carburetors 
Casters ps b - 
Castings 20-21, 308, 383, 
Castings, Precision Investment.. .89, 
340, 383, 388, 
Ceramics ; 55. 84 
Chains 
Conveyor : 114-115, 281 
Roller 13, 114-115, 218, 281 
Silent .13, 114.115 
Chemical Treatments 8, 40-41, 361 
Clad Metals 1 
Clamps, Hose 324, 414 
Clips ..... ae 126 
Clips, Electrical 64A & B, 370 
Clutches 
Electrical 424 
Hydraulic 259 
Mechanical 114-115, 227, 259 
279, 342, 374, 400 
Pneumatic . 227 
Coatings 8, 40-41, 46, 302, 361 
Coils 402 
Cold Headed Parts 372, 377 
Compressors 242 
Connectors 
Electrical 93, 391 
Hose . 63, 113, 310-311 
Tube Á 63, 113, 310-311 
Contacts & Contact Materials 316, 362 
Controllers , 49, 400 


WHAT'S YOUR CLAMPING PROBLEM? Control Panels & Switchboards 64A & B 


372. 394 


Wi 1 T t K | Controls 
| ; 49, 271, 345, 372, 384 


Electrical 
| Electronic . 247, 372, 376, 394 
HAS THE ANSWER Hydraulic 269, 271, 341 
Pneumatic 269, 271 
Here is a selection from among the Conveyor Belts 403, 421 
many different types and sizes of hose Copper & Copper Alloys 91, 102 
clamps designed and manufactured by 
WirTEK. Whatever the hose connect- — | Ez 
1 1 nnec P 
ing problem, it'sa safe bet that WITTEK 
leader for over a quarter century) has 
the exact type and size clamp to do the Couplings 
job right! Let WITTEK help solve your 
clamping problems. Write today. 


Counters 
Couplings (see Connectors, Electrical 


.113, 239, 310- 

Hydraulic .. verpa ded 

Mechanical . 104-105, 114- 

Tube 113, 239, 310- 
Cylinders 

Hydraulic 79, 255, 269, 292, 

Pneumatic 79, 255, 269, 





Decalcomanias 

Deep Drawing . 

Diaphragms à 

Die Castings .. 60, 66, 100, 350, 
Differentials ... . 364, 
Drafting 


WITTEK MANUFACTURING COMPANY Machines 256, 323, 


Supplies 256, 325, 339, 366, 
4338 West 24th Place - Chicago 23, Illinois Drives 
Adjustable Speed . ....244-245, 285 
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Hydraulic . e 241, 259 
Right-Angle . = Teer MD 
Variable Speed 3rd Cover, 24-25 

59, 101, 266-267, 336, 356 


Dynamotors . i 18.19 


Electrical & Electronic Components, 
Custom Made (see also Production 
Services : ..280, 391 

Electrochemical Finishes & Treat. 
ments . : i 40-41 

Enamel 314 

Engine Indicators & Controls....374, 407 


Engineering Services (see also Pro- 
duction Services) 40-41, 293 


Engines ...272-273, 289, 293, 365, 386 


Extrusions 
Metallic i 2, 7h, 7A SE 
96A & B, 261, 306, 
n-Metallic 55, 86, 350, 371, 


F 


Fabricated Plastics (e Plastics 
Fabricated) 


Fabricated Steel (see Plate, Fabri- 
cated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 


Facings, Clutch 


Fastening Methods 73, 87, 
374, 377. 


Felt .. : .298, 
Fibre ee à s 106, 
Fibre Glass 


Filters 
Air . a 250- 
Hydraulic 276-277, 


Flexible Couplings 
Flexible Shafts 
Floats 

Flow Regulators 


Forgings .. 96A & B, 235, 
306, 


Friction Materials 


Furniture, Engineering Dept 


G 


Gages, Pressure or Vacuum à . 358 
Gaskets 2nd Cover, 398 


Gear Motors (see also Motor Re- 
ducers) . 28-29, 44.45, 54, 124 
264, 275, 285 


Gears ..1, 282, 351, 376, 382, 388 
Generators 
A-C pa 18-19, 272-273 
D.C ‘ 18-19, 272-273 
High Frequency ` 18-19 
Glass «44 TTG 
Governors sus .. 407 
Graphite Èe Dii TTG 


Continued on p. 416 
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measured in ar 


À career, 


t00, 


can move straight up 


Specialists in VTO: Take a look at Fairchild's 
progress in this exciting field of modern aviation! 
Here is real opportunity to make your mark in this 
important work, offered by the fast-growing, pro- 
gressive organization that gave the world the famous 
C-119 Flying Boxcar and C-123 Provider. For now 
at Fairchild extensive research and development pro- 
grams are in progress to create new VTO craft. as 
well as transports, fighters and missiles. 

If you have experience in this field, and can make 
genuine contributions to its advancement, then you 
have an important place at Fairchild, and the chance 
to move straight up in your profession. 


Consider, too, the added advantages of living and 
working close to Baltimore and Washington, in the 
attractive Cumberland Valley, where housing, schools 
and recreational facilities are among the nation’s 
finest. And, Fairchild’s salary plan, paid pensions, 
health, hospitalization and life insurance benefits give 
you extra security in which to build your future. 
Send a detailed resume of your experience to Walter 
Tydon, Chief Engineer. All correspondence will be 
kept in strictest confidence, of course. 


Za 


where Tke fane io 


puis 


IRCHILD 
Aaaah Dinum 


HAGERSTOWN. MARYLANO 
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Continued from p. 415 


Hard Surfacing 
Heating Units . 


High Temperature Alloys. 


Hinges 
Horing Machines .. nibs 
Hose & Tubing 63, 310- 


Inspection Equipment .. 


Instruments 
Electrical 


Insulation kokta wok NE 
366, 375, 


worrying 
LOOK to Sinko Nylon 
to solve your Molded Parts Problems | «90 


Latches 
Liquid Level Controls 


Jewels 


Especially those small, intricate shapes that require certain unique | 
properties found only in Sinko NYLON. Such as: Toughness; Light | 
Weight; Resilience; Resistance to Heat, Wear, and Abrasion; Elec- 
trical Insulation; Quiet Operation; Self-lubrication. 


Low Temperature Melting Alloys. 

PD “‘avescnvevee dé doe odes 8, 

Lubricating Equipment..14, 250-251, 
Here are but a few of the many and varied applications of Sinko Lubricators, Air-Line .. 

NYLON moldings: 


* Bearings, Washers * Gears, Insulators M 
* Coil Forms * Rivets, Screws Magnesium Alleys ... ...15, 400 


* Connectors e Rollers, Valve Seats Magnetic Materials ‘ A - 
Magnetos ........... 272- ’ 


* Wearing Surfaces BENE IR aes. ires abso ps di MN 


SINKO molds all Thermoplastic Materials, including the remarkable new KEL-F . . . in sizes Metal Forming 2. 40-41 
from 4 to 60 oz. A highly skilled staff of specialists, using the latest in modern equipment, Moldings 
will manufacture your injection molded parts and products with the utmost in accuracy, speed, Glass (see Glass Parts) 
and economy. Plastics (see Plastic Parts) 
Powdered Metal (see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 


Let us make test samples of your parts from Sinko NYLON or other Thermoplastic; or if you Motor Reducers (see also Gear Mo- 
prefer, we'll send you the raw material. tors) ........28-29, 44-45, 54, 264, 285 
Note: Nylon rivet shown molded for Illinois Tool Wks. Motor Starters ... 49, 64A & B, 372 
Motors, A-C 
Fractional 3rd Cover, 18-19, 24.25 


WW ARR RE rune see 5s 
L^ 3135 WEST GRAND AVE. O CHICAGO 22, ILLINOIS integral 3rd Cover, 18-19, 24-25 


28-29, 70, 118-119, 244-245 
264, 272-273, 275, 286 


BRANCH OFFICES: Sub-Fractional ....18-19, 118-119, 124 


MILWAUKEE 3, WIS. PROVIDENCE, R. I. 244-245, 303, 321, 382 
RICHARD P. VALLEE—2302 W. Clybourn St. MILTON PAISNER—703 Industrial Trust Bldg. M E on 
ATLANTA 5, otors, I s. 


GA. 
DETROIT 6, MICH. 
EDWARD ROZICH—12141 Woodrow Wilson J. P. HUNTER—P. 0. Box 372, Northside Motors, D-C 
Station Fractional ....18-19, 24-25, 28-29, 70 


DAVENPORT, IOWA 
f SAN FRANCISCO, CAL. 108, 118-119, 124, 244-245, 272-273 
WILLIAM R. VOSS—3818 Johnson Ave. LITTRELL SALES CO-115 New ientgsmery 8t. E s MEE Sum 


LOS ANGELES 23, CAL. HADDONFIELD, N. J. 9, 24-25, 28-29, 7 
LITTRELL SALES CO.—3121 East Twelfth S. T Integral ..... 1029, E, PR O 
ift Se AND 11, SOM MUCKENFUSS 35! Kings Highway 35-1. DOLAR nib 

GEORGE L. HERRICK CO.—15326 Lorain Ave. 272-273, 275, 285 


Our services include Design and Engineering; Mold Construction; Metal-Plastic Assemblies; 
2 and 3 color Plastic Spraying and Painting; Hot Stamping; Vacuum Distillation Plating; Fabri- 
cating and Assembling. 
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it TUTHILL SIMPLIFIES 


PRODUCTS 


ADVERTISED PUMP SELECTION 


In This Issue New Cataloging Plan Provides Practical Short-Cuts 
. to Pump Specifications — Helps You Pick 
E E N A Se, The Right Pump for the Purpose 


Motors, High Frequency 
Fractional ... 
Sub-Fractional 


Motors, Hydraulic ... 


If your 
Name Plates ... T $6 bee re specifications LUBRICATION 


Nickel Alloys e 


Nute.......38, 48, 52-53, 87, 94, 126, call for pumps 
334, 370, 372, b to be built 


r directly into COOLANT 
the design of 


Nip e oed iain your equipment TRANSFER 
NN. 
P CIRCULATING 


Packings ..... 2nd Cover, 249, 

Pencils 

Perforated Metals ae 

Pillow Blocks e ‘na e .67, 
48, 71, 253, 


HYDRAULIC SERVICE 


. 78, 


Plastie Film ese ++ < İn capacities from 2 to 200 g.p.m. 


Plastic Parts ; 381, 


Plastics........32 A & B, 68, 85, 112, - and pressures up to 100 p.s.i. 


295, 302, 327, 347, 
Plastics Fabricated .. y .112, 
Plastics Laminated .90, 106, 112, 
Plates »« "-— oU" 


E —— Ae 


Plywood ..... ' TUTHILL TRIPPED PUMPS 


Powdered Metal Parts 4th Cover, H FOR BUILT-IN APPLICATIONS 
100, 322, | | A A 00 — 


Power Take-offs 
Precious Metal Alloys w 
Pressure Switches ... ‘ 6, 106 on 
Production Machines & Processes. 
Production Services (see also Engi- r] 
neering Services) 40-41, 265, C. ed model 
Protective Devices, Motor...... T i 
Pulays. .... ese .... 266-267, 344, 3 
Pumps 
Air x» 
Liquid eee 282, 


333, 341, 392, 403, 405, 
Vacuum i . 242, 


Catalog 106 shows the line of Tuthill 
it ^ 8 rotary, internal-gear positive displace 
inten . _ 359 ment pumps available in stripped forn 
Rectifiers . saa for built-in applications. 


Regulators 
Pneumatic .. 250-251 


Relays........316, 320, 324, 372, 376, 420 TUTHILL PUMP COMPANY 
Reproduction Equipment 97, 323, 339 E Dependable Rotory Pumps since 1927 
Reproduction Supplies 256, 323, 339 1 939 East 95th Street, Chicago 19, Illinois 


Continued on p. 418 Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd. * Ingersoll, Ontario, Canada 
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JOT NAME, TITLE AND ADDRESS IN THIS SPACE 
TO START YOUR FREE "NELWELDER" SUBSCRIPTION 


Resins 

Resolvers 
Retaining Rings 
Rings & Loops 
Rivets... 

Rod Ends 


Rods 
Metallic 
Non-Metallic 


Rubber Coated Parts 
Rubber Lining ... 
Rubber Parts.. 

Rust Proofing . 


Scales ..... à a ..272-213, 
Screw Fasteners 
Screw Machine Parts 


Screws....16, 48, 52-53, 288, 317, 334, 
372, 377, 


Sealants 
@ The rest of the Sealers . 


cover girl appears Seals........2nd Cover, 77, 222, 249, 
on the January 348, 364, 382, 


NELWELDER, in- Servomechanism Components 
dustry’s magazine 
of stud welding. Shapes, Rolled Formed 


Sheaves > ...B80, 266-267, 344 


Sheets 
Metal 10, 56-57, 78 
Plastic 


Shock Absorbers 
Silicone Rubber 
Slides 

Solenoids 
Specialty Metals 


Speciality Fasteners (Pipe, Hangers, 
Special Cold Headed Parts, etc.).52, 38 


56, 87, 126, 288, 386, 399, 402 
Speed Reducers 44-45, 346, 351, 380 
STUD WELDING SAVES OPERATIONS 


Spindles i PT LG V 
Spinning .. i» vv MES 


T TP enr A m 
ough-boiting an nc ALe fars eel jster 
and fapping wough-boitfing a nana welding ou can taste Sprockets. . 218, 376 


it iii at less cost with the NELWELD" method of end-welding Stampings 30-41, , 109, 262 
studs to steel. Your monthly copy of the NELWELDER will keep . 324, 388 
you up to date on the latest short cuts in manufactur ng and Steel 

Alloy 265, 284, 296.297 
Carbon 265, 284, 296-297 
Coated 

Stainless 10, 22-23, 33, 35, 37, 

ELDING 78, 82, 122 284 


The operation being performed by our nurse suggests good 
naturedly that you can cut out time-consuming tasks like drilling 


construction. Mail us the top of this advertisement to start y 
tree subscription to the NELWELDER 
NELSON STUD W 
Div m ' Vregory indus?rie Tool 
Strainers . ` 403 
Strip, Metallic 82 


LORAIN, OHIO 
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Structural Forms & Shapes ` 
ee . 374, 
Subcontracting Services se ue 
Switches ... 62, 64 A & B, 
Swivel Joints 


Synchros 


T 


TOBSÉ sass " 9 «4 NA 347 
Testing Machines & Equipment.. T 
Thermistors .. — 
Thermostats , , , 363 
Timers....64 A & B, 98, 316, 349, , 420 
Timing Motors . View. eq . 349 
Titanium 
398, 406 

Tracing Cloth 
Transmissions a va ò , 356 
Traps (Steam) ... 252 
Tubing 

Flexible Metal ....... ^5. s. ME 

Lock-Seam 

Plastic 

Seamless 

Welded 


Universal Joints 


y 


Valves 
TT .6, 36, 246, 250-251, 
Hydraulic ..6, 36, 246, 269, 333, 341, 


Varnish 


Vibration Dampers 
Mechanical 


Washers .........34, 48, 73, 307, 324, 
Welding 
Equipment de ae oe 


ae whe wa 389, 
Supplies .... 


Weldments 
Wire . 
Wire & Cable.. 
Wire Cloth 
Wiring Devices 


Zinc |i a dia d VUA T d à 12 
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Factory 

pre-setting assures 

high accuracy .. . 

eliminates costly 

pre-installation 
adjustments 


a; G CYCLING TIMERS 


The accuracy of a cycling timer depends on the exactness of the cam 


settings. If any one of the driving cams is incorrectly set, even to the 
minutest degree, the over-all program pattern or sequence of operations 
is changed. 


Cramer cycling timers are normally supplied with all cams pre-set 
to customer specifications on special calibration equipment like that 
shown above. This pantographic principle, in effect, produces a sixteen- 
time enlargement of the cam, permitting extremely close setting ac- 
curacies. 


While these timers can be adjusted in the field, factory setting as- 
sures highest accuracy and eliminates costly pre-installation adjustments. 


This is but one of the many Cramer customer services designed to 
provide greater product usefulness and satisfaction at lower cost. 


For full information about Cramer Cycling Timers, write for new 
Bulletin PB-510. 


SPE CEALTSTS EM PAN 20428201 


The R. W. CRAMER CO., Vue. 
BOX 7, CENTERBROOK, CONNECTICUT 


419 





has a complete line of relays, 


timers and time 
switches to assist 


RELAYS 


At AEMCO we specialize in both the design and 
manufacture of relays to your mechanical and 
electrical spécifications. Should one of hundreds 
of stock AEMCO relays fail to meet your special- 
ized requirements exactly, we will design and 
build a unit not only to meet, but to exceed those 
specifications. 

@ Open or can types 

@ Miniatures and sub-miniatures 

@ Power Relays 

@ Delayed make or break types 

B Circuit control relays 

6 Current and potential relays 


For detailed information on the complete AEMCO 
relay line, write for your copy of Relay Catalog H. 


Specialists in the control field for more 
than 30 years, AEMCO engineering offers 
you fresh, new ideas .. 4. ideas that save 
you money in automatic control . . . ideas 
that save you valuable time. Yes, AEMCO 
is selling service as well as a complete line 
of relays and both automatic re-set and 
sequence timers. 


AUTOMATIC RE-SET AND 
SEQUENCE. TIMERS 


Now control that vital operation . . . automati- 
cally! Available in many different models with 
automatic or manual reset, AEMCO industrial time 
controls help eliminate waste . . . help speed up 
production. Variations are available on standard 
cycling models . . . diols are easy to read, easy 
to set. 


@AR and MAR— Automatically re-cycles at end 
of cycle 

@ARD and MARD—Re-cycles with an interrup- 
tion of current 

@ ARR—Repeating cycle 

@ MARA—Two circuits—both closed and open. 
Circuits completely adjustable 

@No. 400—Sequence timer. Momentary start— 
automatic stop or continuous cycling. Any num- 
ber of circuits. 


For detailed information on AEMCO industrial 
fime controls, write for your copy of AEMCO's 
Time Control Bulletin. 


AUTOMATIC ELECTRIC MANUFACTURING CO. 


84 STATE STREET ^ 


MANKATO, MINNESOTA 


INDEX TO 
ADVERTISERS 


This index is published as a con 
enience to the readers Every 
is taken to make it accurate 
but PRODUCT ENGINEERING 
ssumes no responsibility for er 


rr omissions. 


Acheson Coliiods Co... 117 
Advance Electric & Relay Co.... 324 
Aeroquip Corp. 310-311 
Airborne Accessories Corp.... ^4 v QD 
Aircraft- Marine Products, Inc 231 
Ajax Flexible Coupling Co. 104-105 
Allegheny Ludium Steel Corp. 284 
Allen-Bradley Co. 64A & B 
Allen Mfg. Co.. . 16 
Allied Research Products, Inc. 361 
Allis-Chalmers Mfg. Co. 49, 70, 80 
Aluminum Co. of America 72, 397 

406-407 
American Brass Co 75, 91, 109 
American Chain & Cable Co., Inc. 358 
American Feit Co.. 5 300 
American Lava Corp...... d 55 


American Metal Hose Branch of 
American Brass Co......... 63 


American Steel & Wire Div., U. S. 
Steel Corp. 37 


American Welding & Mfg. Co. 69 


Amplex Mfg. Co., Div. Chrysler 
Corp. ata 


Armco Steel Corp T 
Arwood Precision Casting Corp. 388 
Atlantic Casting & Engrg. Co. (mae ee 
Atlas Chain & Mfg. Co.... 

Automatic Electric Mfg. Co. 

Automotive Gear Works, Inc. 
Automotive Rubber Co., Inc. 

Aviation Developments, Inc. 


B/W Controller Corp.... 


Bakelite Co., Union Carbide & Carbon 
BEN rese > 


Baldwin-Lima-Hamilton Corp., 
Standard Steel Works Div. 


Bantam Bearings Div., Torrington 
Co. OUR 


Barber-Colman Co. ; b 
Barksdale Valves 6 
Barnes Co., Wallace, Div. Associated 
Spring Corp. o Ex ... 260 
Bean & Co., Morris.... 340 
Belden Mfg. Co i 99 
Bellofram Corp. din 382 
Beryllium Corp. .. 102 
Bird Co., Inc., Richard H. 398 
Boston Gear Works à 44.45 


Bower Roller Bearing Div., Federal- 
Mogul-Bower Bearing, Inc. 325 


Bruning Co., Inc., Charles.. 323, 339 
Brush Electronics Co..... 352 
Bundy Tubing Co 309 
Bunting Brass & Bronze Co. 304 
By-Products Steel Co., Div. of Lukens 


74 


265 


Cambridge Wire Cloth Co... 


Cameron Iron Works, Inc., Forge 
Ordnance Div. d 


Camloc Fastener Corp 

Cannon Electric Co í 
Carboloy Dept., General Electric Co. 
Carpenter Steel Co i 

Cash Valve Mfg. Corp., A. W.. 
Centralab Div., Globe-Union, Inc..... 


Central Foundry Div., General 
Motors Corp. 


Century Electric Co..... 
Cerro De Pasco Corp 
Chase Brass & Copper Co. 
Chatillon & Sons, John 
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Chicago Rawhide Mfg. Co 
Chiksan Co. Y 
Cleveland Pneumatic Tool Co. 


Columbia-Geneva Steel Div., U. S. 
Steel Corp. S, 309, 33 


Cone-Drive Gears Div., Michigan Tool 
Co. 351 


Continental Diamond Fibre Div. 
the Budd Co., Inc. 


Continental Rubber Works. 
Control Products, Inc..... 
Corning Glass Works.. 
Coxhead Corp., Ralph C. 
Cramer Co., Inc., R. W. 
Cramer Posture Chair Co., 
Crane Packing Co 

Crucible Steel Co. of America 
Cuno Engineering Corp. 
Cutler- Hammer, Inc. 


of 
.. 347 
371 
384 
379 
97 
419 
356 
270 
76 
-277 
, 376 


Double Intermediate Crimp CLO 1 ‘4 


Inc. 


Single Intermediate Crimp 


391 
110 
254 


DeJur-Amsco Corp. 

DeLaval Steam Turbine Co. 
Dings Brakes, Inc.... : 
Dodge Mfg. Corp.. 360 


Doehler-Jarvis Div., National Lead 
Co. ; 96A & B 


Dow Chemical Co.. 15 
Driv-Lok Pin Co.. 374 
Dudco Div., The New York Airbrake 

Co 


FROM STOCK 


COMPLETE LINE—Cambridge stocks include a wide 
variety of specifications from the finest to the coarsest 
mesh in any metal or alloy. 


DuPont de Nemours & Co., 
Film Department 


DuPont de Nemours & Co., 
Hypalon 

DuPont de Nemours & Co., 
(Plastics) 

Durakool, Inc. 


Durez Plastics Div., 
chemicals Co. 





QUALITY — Accurate mesh count and uniform mesh size 
are assured by individual loom operation and careful 
inspection just before shipment. 


PROMPT SERVICE—You get immediate delivery on large 
or small orders for the most frequently used types of 
cloth. If your needs are not in stock, we'll schedule our 
looms to get your material to you without delay. 


CAMBRIDGE ENGINEERS, in the home office and in the 
naes ba hehe henahat field, are fully qualified to help you select weaves, mesh 


Inc. 
Special Products 


Eastern Industries, 


Eastman Kodak Co., 
Sales Div. 


Eclipse Machine Div 

Elastic Stop Nut Corp. of America... 

Eico Tool & Screw Corp............. ss bs bis bs bes a Bs 

sa National Watch Co., Abrasives 

iv. 
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sizes and metals to meet your needs. 


IF YOU NEED SPECIAL WIRE CLOTH FABRICATIONS — 


Strainers, screens, filter leaves, etc. . . . we can build 
them quickly and accurately from your prints. 
or, our engineers will draw up prints for your OK. 


LET US QUOTE on your next order for wire cloth in bulk or 
fabricated wire cloth parts. Call your Cambridge Field 
Engineer—he's listed under "Wire Cloth" in your classified 
telephone book. 


OR, WRITE DIRECT for FREE 80-page CATALOG and 
stock list giving full range of wire cloth available. 
Describes fabrication facilities and gives useful 
metallurgical data. 


— 


| Cony 
e. m 


pm 


The Cambridge Wire Cloth Co. 


Department P, 
Cambridge 12, 
Maryland 


INDUSTRIAL CITIES 


METAL 
CONVEYOR? 
BELTS 


SPECIAL 
METAL 
TFABRICATION 
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CIRCUIT DESIGN 
ENGINEERS 


Write to 


ENGINEERING 


STAFF RELATIONS 


HUGHES 


lircraft Company 


cson, Arizona 


for the 


FALCON 
GUIDED MISSILE 


So accurate and deadly is the Hughes Falcon 
guided missile produced in Tucson, Arizona, for 
the U.S. Air Force, that it has knocked maneuver- 
ing drone bombers out of the air even without an 
explosive warhead. Although its electronic brain 
can outwit any enemy bomber, it is the smallest 
guided missile in production. 

Because of this small size and consequent ex- 
treme miniaturized packaging, new production 
techniques have had to be conceived. This leads 
to production testing of individual parts, small 
integrated units, self-contained components, com- 
plete integrated systems, and simulated environ- 
mental performance. 

The development of equipment for producing 
and testing of such a missile provides a continuous 
challenge to engineers experienced in electron 
circuit design including the following: 

Pulse—Power Supply—Transistor—ir and RF— 
Clamping — Wave Shaping — Switching — Phase 
Shift —Input-Output —Modulator— Discrimina- 
tor—Feedback— Video Circuits. 


INDEX TO 
ADVERTISERS 


(Continued from Pg. 421) 


Fulton Sylphon Div., Robertshaw 
Fulton Controls Co. 


Gamble Brothers 

Garrett Co., Inc., George K. 
Gast Mfg. Corp.. 

Gates Rubber Co. 

Gear Grinding Machine Co. 
General Electric Co., Apparatus 


336 
324 
242 
318 
330 


Dept. 18-19, 96 


General Industries Co. 


General Plate Div., Metals & Controls 
Corp 


Gerotor May Corp. 

Gilman, Inc., Russel! T 
Gits Bros. Mfg. Co 
Goodrich Co., B. F. 

Grand Rapids Varnish Corp 
Graphite Metallizing Corp. 
Gries Reproducer Corp 


Hagen Mfg. Co., 
Corp. 

Handy & Harman 

Hanna Engineering Works 

Harper Co., H. M 

Harrington & King Perforating Co 

Harvey Aluminum Sales, Inc.... 

Hassall, Inc., John 


Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp. 


Heim Co 

Heinze Electric Co. 

Helicoid Gage Div., 
& Cable Co., Inc. 

Holo-Krome Screw Corp 

Hoover Bali & Bearing Co 

Houghton & Co., E. F.. 

Howard Industries, Inc. 

Hughes Research & Development 
Laboratories 

Hunter Douglas Corp 

Hyatt Bearings Div., General Motors 
Corp. 

Hydreco Div., The New York Air. 
brake Co. , 


Sub. of Eagle Signal 


American Chain 


Imperial Tracing Cloth 
Indiana Steel Products Co 
Industrial Timer Corp. 
International Harvester Co. 
International Nickel Co., Inc 


Jeffrey Mfg. Co 


Johns-Manville Corp., Ind., 
Materials 


Johns-Manville Corp., (Packings) 
Johnson Bronze Co. 

Jones & Laughlin Steel Corp 

Joy Manufacturing Co 


Friction 


Kaiser Aluminum & Chemical 
Corp. 


Kaydon Engineering Corp 


Kellogg Co., M. W., Chemical 
Div. 


Keuffel & Esser Co. 

Kilian Mfg. Corp. 

Koven & Bro., Inc., L. O 

Kraiss! Co., Inc. 

Kuhn and Jacob Molding & Toe! Co 


L.O.F. Glass Fibers Co. 
Ladish Co., Tri-Clover Div 
Laminated Shim Co., Inc. 


LaSalle Steel Co....... i 296. 


303 


31 
241 
378 
263 

87 
314 
362 
392 


315 
107 
301 
297 


Product Engineering — December, 1955 





INDEX TO 
ADVERTISERS 


Lincoin Electric Co 


Linde Air Products Co., Div. of Union 
Carbide & Carbon Corp.. 


Link-Belt Co. 
Lord Mfg. Co.. 
Lovejoy Flexible Coupling Co.. 
Lukens Steel Co 


13, 59, 67, 


MB Mfg. Co., Inc 
MacLean-Fogg Lock Nut Co. 
Magnesium Co. of America 
Malieable Founders’ Society 
Mallory & Co., Inc., P. R... 
Marco Industries, inc 
Marquette Metal Products Co 
Marvel Engineering Co... * 2 n4 
Master Elec. Co 3rd Cover 
Maurey Mfg. Corp.. bale dnt 344 


Metals & Controls Corp., General 
Plate Div. 


Metals & Controis Corp., 
Thermostat Div. 


Meyercord Co., Name Plate Div. 


wee Tool Co., Cone Drive Gears 
iv «a 


Micromatic Hone Corp.. 
Midland Steel Products Co. 
Miller Fluld Power Co.... 


Minneapolis Honeywell Regulator Co., 
Industrial Div. 


Minnesota Mining & Mfg. Co. 
Minnesota Rubber & Gasket Co. 
Moog Valve Co., Inc... 


Moraine Products Div., General 
Motors Corp. 


Morse Chain Co 
Mt. Vernon Die Casting Corp 
Mueller Brass Co.. 


National Lock Washer Co. 

National Motor Bearing Co., Inc. 
National Pneumatic Co., Inc., Ind. 
Actuators & Controls Div. i 
National Screw & Mfg. Co 

National-Standard Co. 


National Tube Div., U. S. Steel! 
Corp. 33. 35, 


Naugatuck Chemical Div. of U. S. 
Rubber Co. 


Nelson Stud Welding 

Newark Wire Cloth Co. 

New Departure Div., General Motors 
Corp. 

New Hampshire Ball Bearings, Inc 

New Jersey Zinc Co. 

The New York Air Brake Co. 332. 

Ney Co., J. M. 

Nicholson & Co., W. H. 

Norgren Co., C. A. 

Norma Pencil Corp 


Ohio Nut & Bolt Co. 


Packard Electric Div., General Motors 
Germs és: 108 


Parker Appliance Co. 113 


Parker-Kalon Div., General American 
Trans. Corp. ..... 52-53 


Parker Rust Proof Co. 8 


Parker Stamp Works, inc., Cam 
Div. 


Parker White Metal Co. 


Peerless Electric Co., Fan & Blower 
Div. 


Peerless Electric Co., ‘Motor Div. 
Perkins F. (Canada) Ltd. 

Phalo Plastics Corp. 

Polymer Corp. of Pennsylvania 
Power Preducts Corp. 


(Continued on Pg. 424) 


Product Engineering — December, 1955 


From MOOG 


a Dry Solenoid Servo Valve 


For those electro-hydraulic servo systems which 
require valves of high dynamic performance, re- 
liability, small size and low weight, Moog units have 
achieved recognition as the industry standard. 

And now, for those systems in which the fluid 
contains entrained iron, Moog has developed the 
Model 2000 Servo Valve. These units feature a 
dry solenoid which eliminates the possibility of 
torque motor contamination due to magnetic par- 
ticles. These valves comply with requirements of 
MIL-H-5440A and are smaller and lighter than 
other Moog units of the same flow capacity. 

Moog Valves, including Model 2000, are pro- 
portional type, electrically actuated, hydraulic, 
four-way valves featuring high dynamic response, 
sensitivity, linearity, and reliability. Production 
models are designed to operate in hydraulic sys- 
tems of from 1000 to 3000 psi pressure. Rated 
output flows from 0.1 to 50.0 GPM for control 
currents of from 2.0 to 40.0 milliamperes as speci- 
fied are available in production units. 

Conventionally the valve input is from a bal- 
anced push-pull DC amplifier and the valve flow 
output is applied to a piston or hydraulic motor. 
An electric signal proportional to piston position 
or motor angular rotation is fed back to the ampli- 
fier to give a closed servo loop. 

Typical applications for these units are in servo 
systems used for guided missile and aircraft flight 
controls, radar scanner actuation, contour following 
machine tools. and automatic packaging equipment. 


For details write for Bulletin 2000-4 


MOOG VALVE CO., INC. PRONER AIRPORT 





EAST AURORA, N. Y. 


STEARNS 


PES 


MAGNETIC CLUTCHES 


For equipment ranging from business machines 
to ball mills — and larger. 

Stearns builds clutches and clutch-brakes to 
fit your machine exactly—either custom-made or 
selected from a wide range of standard models. 

Stearns clutches help increase machine effi- 
ciency, and reduce production costs. Here are 
some reasons why: 

Wide torque range: from .1 to 45,000 Ib ft. 


Lightweight, compact space savers. Stearns patented multi- 
ple friction disc clutches offer extremely low inertia to driven 
end. This is especially important when minimum slippage is 
desired during clutch engagement. 

Simple maintenance. Few wearing parts — no toggles, pins, 
yokes, shifters to wear and get out of order. Lining wear in- 
creases torque, making frequent adjustments unnecessary. 
Easy adjustment. No set screws, cams, wedges, spacers or lock 
nuts. Simply depress adjustment lock pin, rotate armature to 
next notch. 


Precision automatic control through push buttons, electric-eye 
systems, remote switches or manual controls. Widely adaptable 
— DC or AC with rectifier. 


Varied designs. Through shaft, split shaft, duplex for two speed 
drives, forward and reverse drives — other special applications. 


For full details consult your 1955 Sweet’s Product Design File 
or write for Bulletin 226-D. 1144 


MAGNETIC ——€—— FOR ALL INDUSTRY 


STEARNS 2% MAGNETS 


STEARNS MAGNETIC, INC., 637 S. 28th Street, Milwaukee 46, Wis. 
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Mail this Coupon 


if you want an 


X: 


NAME 


opportunity to grow 
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ADDRESS 





CITY 


STATE 





Check your DESIGN EXPERIENCE in these (or related) fields: 


[] Compressors g 

C Turbines g 

C Structures C 

[] Afterburners and 
Related Equipment 

[] Aerodynamics DJ 

O Hydraulics m 


Gears [] Controls 
Valves [] Test Equipment 
Heat Exchangers C) Test Rigs 

and Combustion 

Problems 

Bearings 

Piping 


Total years Mechanical Design experience. 


We may want to call you by telephone. So please give phone no. 
and best hours for receiving calls 


Mail immediately to Mr. P. R. Smith, Dept. 7, Design Employment. 


GOOD FUTURES FOR MEN OF ABILITY! 


There is constant creative challenge in the development of aircraft 
engines — turbojet, turboprop, nuclear. Frequently our designers are 
working beyond the extreme limits of current technical knowledge — 
exploring, pioneering to solve problems of weight, stress, vibration. 


Our work requires good men — but it makes good men, too. 


Thus, if you meet our qualifications, you'll have every opportunity 
to use your abilities to the utmost. If you have superior ability — or 
can develop it — there's no limit to your future. Rest assured, we'll 
encourage your professional growth — recognize and reward it. 


NOT AN IMPERSONAL MASS-PRODUCER! 


In a financial sense Pratt & Whitney Aircraft is big — strong, well- 
financed, the world’s foremost designer and builder of aircraft 
engines. Yet it is not an impersonal, sprawling, industrial giant. It is 
primarily a design and development organization not a mass producer. 

Because of this P&WA offers the small company environment so 
desired by most engineers — the ingredients of friendliness, helpful- 
ness, encouragement that make for a secure and happy life. 


Yet at the same time it offers you and your family all the benefits 
characteristic of a big company — many employee help plans, attrac- 
tive salary levels, unexcelled facilities. And, of course, it offers New 
England living with all that this implies in cultural advantages, good 
schools, a pleasant life in suburban areas. 


There's a real future here. So mai] the coupon today. At Pratt & 
Whitney Aircraft there's always plenty of opportunity for men who 
want to grow in professional standing. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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dn millionths of an 


MicroHoninc is inherently the most accurate 

of all production methods used for stock. .re- 

moval. Four major characteristics make Micro- _ 
honing the controlled abrading process — that 
produces precision in every part. 


Low velocity abrading technique 
—low speeds (50-250 SFPM) minimize heat 
and surface stresses. 


Sharp cutting abrasive grits at all times 
—the self-dressing action provides clean, con- 
stant cutting and uniform surface finish. 


Self-alignment of tool with bore 

— use of the "float" principle . . . either the tool 
or workpart has universal action . . . auto- 
matically aligns tool and bore to correct bore 
inaccuracies without changing bore location. 


Large area of abrasive in constant 
contact with work surface 
—cutting pressure is evenly distributed over 


the surface by the thousands of minute abrasive An aircraft hydraulic pump block component, 


grits collectively removing substantial amounts made up of cast iron and hardened steel (58-60 


of stock. There is no localized heat to damage IN "9r aine parted aytintan Saree are 


Microhoned to obtain surfaces which will maintain a 
"running" seal and which will not gall or “pick-up.” 
From .006" to .008" stock is removed from 
each bore while holding these tolerances: 

geometry — .000025 " 
nf rn roro ; diameter—.000050” 
write for CROSS-HATCH, 


Vol. 7 No. 4. cast iron, under 10 microinches. Bores of both sections 


the surface or sub-structure of the metal. 


Steel surface finish is held under 8 microinches; 


are Microhoned in line in the same operation. 


*MICROHONING = Stock Removal + Geometry + Size Control + Surface Finish 


MicRoMATIC HouE CORPORATION 


8100 SCHOOLCRAFT AVENUE * DETROIT 38, MICHIGAN 
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Parallel Shaft Gearmotors 
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What are your power drive requirements? Here r 
at Master, with the widest selection in the nation " 
to choose from, you're sure to fill your needs 
quickest and best. T 
Need something special in gear reduction — Unibrake Motors 


electric brakes — variable speed operation — fluid 
drive or special mounting? Or would some of 
our standard models (14 to 400 H.P.) fill the 
bill? You'll find the answer here! And remember, 
all Master components are engineered to form 
combinations of units in one streamlined, com- 
pact package of efficiency. Name your need and 
the name that fills it is Master—for greater sal- 
ability of motor driven products; for increased 
productivity of plant equipment. 


Motor Ratings '!4 to 400 H.P. All phases, voltages and fre- 
quencies. 

Motor Types......Squirrel cage, slip ring, synchronous, repul- Speedrangers 
sion-start induction, capacitor, direct current. 

Construction ....Open, enclosed, splash-proof, fan-cooled, ex- 
plosion-proof, special purpose. 

Speeds ..............Single speed, multi-speed, and variable speed. 

Installation Horizontal or vertical, with or without flanges 
and other features. 

Power Drive Electric brakes (2 types)— 5 types of gear 

Features .... reduction up to 432 to 1 ratio. Mechanically 
and electronically-controlled variable speed 
units—fluid drives—every type of mounting. | ? | 
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Standard Motors &» to 400 H.P 


1 The J. P. Seeburg Corp. has 
worked hand in hand with The 
United States Graphite Company in 
developing self lubricating 
bearings and parts which meet the 
exacting requirements of the 
most successful high fidelity coin 


operated phonograph made today. 


GRAMIX 


products from powder metallurgy 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 





